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^s^7^L|•7^fi^?i7^fi^A^?lA|l47!■«l•ER7^□|JlD^^?^4- 1- 1^•x|s7^¥A|77|7^o|A^ul 



(54) ui|7^E|M^ ejlA|>sM. ^^g, ei|A|>iM iiHtlo| S^^'-^SI ^ix|■[:|d^o|::^lO| xiis^^gj 



b MI7FE1MS Biixi^M s^gg x-iiga-s js^xBs nn. 

OiJLJE 
JE 1 



(74) CHEl^l 




57||^S^ ^2002- 0018609 



£2fe £1(H| LjEfy MOSMSix|>iEjo| m^S^si ^'Si{Wi¥)m ^MB ii|-E|- L^E^y! fiffiSE. 

^ ^S(HI mB ^stxh7| 21 xlSSSfil iJiSi &^IS ^MS [t^B^A^ L+EFy B-BS. 
£4^ S3<H| UEl-y a^o^7;^7| sUHSj X^i^§So| g^F ghT^ig ^aH« tt^E^A^ UEty 
JESfe E3(H| l4EFy S|-BtXh7| 8IIE.OI ;5|2ESSo| g-^HS ^AHS Oj-EhAi UE^y 

SIS o| ^£¥^oj| a^E^ ¥^o| 

1... 41515 7m 

2...no\m. 
3...S5I ^eis St 

4...WSi 3j- 
5...Sl|X|A:e St 

6...N- «t{+S 
7...CVD iil-sFej- 
8...A^0|H a. 

9...!^ sr#§ 

I2...ai|-£d 

20...MOS M?HX|>5.E| 

2i...7ie 

22.. .-yc St 
23.. .a S^S 
24...Xf7|X^S^(MR) ^JQfSt 
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25...-5tseii;«;|>b.M 91- 

26...^SeilX|>iE Of 
27...TiW Of 
28...S^ 
29...MR4:Xh 

3i...a se^s 
33...ais 

34...FeNi 5t 
35...Ef>0|E 



assist JlS5^s^7^ s^ieich, tsm VLSI7^ u^^sml s^^ch. ufl-y nHtisi -y^s ahm sf^ 

0|Hgo| ogo^o^| 0|s o^lcK Oi [Oieoil DWI 7^57|#§ 5^o| S^OtCH, S|4:ZLSt|3i:| MO^OliAHfe 0( fi?o( gH 

ni-^^oi Ai-ga- in%^s,^'as| s^^E. i!-i^si-7ii ^§^o^x|Jl ?jck olo^l ^'W-tioi aixir^rM. ns.^, oisi- as e•II^ 



^•■Aii-5-i ahs^^fl n\^o\\ a«s§ iS-^^^josAi Mff-auc(KrF) e^|o|x^(^^a- 248nm) 

s A^§t^ ^^B\±.-Lzmy\ ^^^\n q?£Jji £.i^ch, m^^ii n^. o|2^ e^^^^ digs ^ 
aife jisjEoiD< atf jicH^^E* srfe aixiAMSAH. s^srs^sas ssife 7Hys A^s^^ Bi(7:i>iE s-yoi or ib 

MA|-o| H. Ito gofl o|gt|A^ x^|AI£|0^ ?^'[;t-(0^|# ga, J. M. J. Frechet et al., Proc. Microcircuit Eng., 260 (198 
2), H. Ito et a1., Digest of Technical Papers of 1982 Symposium on VLSI Technology, 86 (1983), H. Ito 
et al., " Polymers in Electronics" , ACS Symposium Series 242, T. Davidson, ed., ACS, 11 (1984), USP4, 
491,628 (1985)^ S-altF7l U^T). 01 aiXl^M S-yoi ej|x|^E §ol|AH 4%DHBJ-§S ^^^AH aM7|o| 
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o\3^ '^n olsjEiiL t- ¥^A|?^My(t- Bcx;)s^ SBibi-simtecpvp)©!!, §oii sishah 

= Sl-irg, 2f %^^4•^^7;fl(PAG, Photo Acid Generatoro| 2fXF)S 7in t^t^§S^^ iEX|E|M a|x|^E§ §o^ 
^^7|o| 7|S 7Hy§ '^SShe. ellXlAM aj-oj i^if^Oil^lfe, ^oj 7f^(PEB)0i| o\^m\, &±7\2\ t- BOC7|7F 0| 
i■«^0^, 0|4i¥l«3|- 2^^SH!-iS 1!C|-. S. t- B0C7|o| Oll-AlOfl ^ZJ iELS€tl-0| ^DHS iE|(HA-i ^iH^^S ItMS. e^ 



SE ey. 7|7FH|m Sai^iSj dram S-^ CH a^^SSj c:lU^0|>iOI ?;i|^o|| CJlSl-Oi MCF JI|-§^0| mS: ArF (M 

miir^il ^xlfe, 01 ArFBl fg-g H|-i>^oi|AHfe S-o| S4=7f ?^§^7| ccH^ofl 7|xH ^x|SAH Al-sm ^71- SJcf. ^ ai 
x|Am ^^o| 7|x(|4:x|s. 5}o| a4=^o|cK neHA^ o|i2|- s^s &E|-S-oi|Ai sjg?!-^^ aixi^^e o| 7||a-o| 3 



ArFSl Hl-^CHiAH 5:|§7feSf SfSf^^S E||Xi^MSA^fe. gHH i£X|E|M^o| 7Hg^0| fT^^Tjl SohO^XtJl a!2;!C|-(0^|S 

K. Nozaki et si, Chcm. Mater., 6, 1492 (1994), K. Nakanoet al., Proc. SPIE, 2195, 194 (1991), R. D. 
Allen et a1., Proc. SPIE, 2438, 474 (1994), ^711^9- 90637^ -gS, K. Nozakit al., Jpn. J. App1. Ptiys., 
35, L528 (1996), K. Nozaki et al., J. Photpolym. Scl. Technol., 10(4), 545- 550 (1997)1- ^S.o\7\ ti^^). 

S §^ A. Katsuyama et si., At)stracted Papers of Third international Symposium on 193nm Lithography, 

51 (1997), nl-Oflcl-al, 58SlS§gBlS!-^l ^9^(^11^ No. 2,647(3a- SC- 17) (1997), T. Naito et a!., Proc. SPI 
E,3333, 503 (1998), "U^ ^7H2000- 1222883. SM, 9JS ^?H2000- 147769S. gS. S«Hl 7HA|£|0^ U^2^ IT 

01, ts-¥si vm&Bm o|ss^o^ sxnr^^ saiAmosMi. s^quchisi □iic&¥2i-si ssH£«fs ^7\n #0=1 nB\^ 
s ^t^fe 5oic^. 01 m^ofn n^m «S£H| oiaii7|-5oj ttn^ me 4^ sm. 

ajBcHlfe ^^0\E.^M ?|-&ii(-?2ES DISS- gXl- lH sTEsKo^I* SB Yokoyamaet al., J. Photopolym. Sci. Techn 
01., 13(4), 579 (2000)S 3l|L|-S 5j0|(0flS g^H, a Oio et al., Proc. SPIE. 3999, 62 (200) S S-ZE)(H| 

aif- ^-yys^M oigsFfe LHi7FE)Mi^ §^^s^?^ Eflxi;i:-Mo| MILS sioj ?jcK zi&jLF exf LH ^^mm o\st\ 
fe. tr^s^ss 7i& asf^o) gxfla ¥^sj-aiej#g s^&cm m e.i-s^oi exii soi ?}oi o^5j£ e.i- 

7im ^fe gJ^lcK SE g asxl- oltjoif MxFL^ fi^e.^So^l ^^B^SfS olSsfe &0 M|7Fe|s%^ SFt^S 
^m aiXlAMS 7m§F:a gJoLKo^iM ee. ^?HS 11- SUSeOJS SU ^?HS11- 305436^ §MS 
S-S). Sx^L^ e.^§o|HS ois^^e ^71 o^ac^fe ssj gx-l|ao| ?J£;!cK 



L||7|-E|M^ aiXliiiEfe, 5y ff^sfTll <a^£iJl 2^fe ^SH4f7|^£j ^l^*" 0^>x3.L.^ Eilti!^?^ □^>iaS. SBlfe 

Df^ia (t^HFSr 0(«Fo| gfl^^g ^fe sraSSAH AfSSffe 3¥0fl ArFic^E 

L^|7^E|M n^|x|>iE(Hi c|jt^ ase ?^tl-cK o|s D^>.afe ArF# ir^^^ sfe S^fe isonm olt^oi sd^^^ol ^'fit!- 
54S£lte MJi ai^cH, Gist oWlt^ iiHtiS ?g^a!o| m^n ^ ^fe E1|x|>.E o| 7|ja|o| s^¥?^ 



£S S@oi Sife QWI HHld^ S-^M ^ aife U|7tE|Ml^ a|x|>-M ZE^gS xlis^fe Dll aicK 
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(HIS U|^(H|JE iJ^foj B||x|AM S^gS ^SSI-^ oil SJcF. 
Bflliol S'^7^fet^ id^foi a|x|>^m i^Sg m 

EE e ihssj m^e. s eii7:i>ie i^gg Ahggffe g^as xiigsfe Dii 

s atesi tmsi ^ arssi biixi>>s s^sg Ahgti-o^ sut^i^^m mtis ^^thfe ai sjck 

e ifssi a smsi ^^e. ^ aui^iM ^^gg Atg§Foi LSI. vsi sal ah£*iis-*ia mr^ii=. ssi 7;h7i 

71^ SIIE.S bil!^?h 2tSoj £!xF cluFolAS x-l|ss|-fe dl aid-. 

^ irssi ^71 ^s^oia, 7iEi-oj omoi ^^oiiAi §oismi o\m ^ a^e 5jo|iif. 

e ifgxffe ^^7m mm mm7\ o^oj^^zpg. p^^^ ^^^^^ s\w^ ^^moiow, n^E.\ 7^g^7|e n 



'S-a-ysi ^iHoii o^AHii!- M^s^ b|yo^lE^ie =?-^7\ gif^^ioicK o|2^ a-s g^cHi 5Jo^A^. s 
^i^ij-^xiis sa-sfoi jEiai. xf*ii <a7i'y 4=««i<Hi 7^go|D^, itS- ^fe iIL^¥7^ ^^s\ m^ss. iick 



o|e^5E #cK oi 5/-€ s-s? s SSI ui7fE|MS aixi-<iE s-ygs. y^i^■5i§^7|sfe o^Mm biiy(H|Ej|2 
0^ ggHt^'^j owitf M^ti yiy o^|E{|^ ?s7f mo\Mm ei-g* ^p-sl' ■fer7i ^iJ-si 7f§^7isi- eisir ^ tJt 

M ^'^n^t}: nU^^nm SH-sHaH n^no^ xt-^'ll ^7|^^gQ!Jgo]| 7|-S0|ji. jti^ JiiS-¥7|- §i-l^B| M 



e SfSal M|7|-E|M« aiXli^M. S^gg 1I|«4B| 7IS- ^CMI SiSfJl. 

eiixi^g. Bts ^71 eflxi^s. s-agsi ^{+^^xiisj gsfl« #7m ^ aife s^rg ^A|-^dss it 

in^ #.o| aixl^^E Qfg o|7i^ 4=g^SS. ^^trg iS-sM 5ig ^Sas. Sffe aixIr^iM. HHtiol ^'y^^ao| 
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x|o| J[|*^s| 7mm i;mms.s. ny^^oi Ah^icni sshs ^i^^ s.±^m sss Jtirtt 5!§ ^ssm sfe 

axl- [l|b|-OUi.o| XlS^t-SOlCK 0^7|AH i'7te-y SitSj e OlSl-O^I ^^Ai\t\n -agSfe i^OI, SA^ ClUhOl^i LHCH| 

:i =F^m^Ai slfElfe ^o^Ai. 3 E:|uto|>iO| 7|^oi ^^\o\\ gfj^ 4. oife o|ojo| mitishfj 7f£|?U 

5||Xl-i:M amj# D|-A?J*i*&SS S^Oi a SfX|o) lt|*lB| 7|&g (H|§J(Hj oJ«|jAH ^^1^^^ W^^Oi 
& ihgCHI o|«!- b)|7|-ElM^ E-I|X|^M EjjX|>^E HHfdo) f,^'y^^^! ^ Sa|- [:|U|-Ol^o| xfisgfffls, z|zj- olsl-oi 



Ai£ife n^tt ^sss sffe "^71^ ^gsijos ti^yh^tt wi7i-E|Mi^ £iix|AE s-ysoicK 



X 




( I ) 




0 



RO 
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rrJ ( 



0 R 



0— y 



(ill) 



^71 m WA-i, 

*I&7|SAH, Oils »ia Sfa7|([H|U7l, (HI117I, =SS7| 0Hl7|(imy7| g), ^n'd7\ S# S m. 5E 

o| x|E^7|xfe, ^StHl tLFEhAH zi 71 7:mW\ oFAIiaoil o|§tjAi uiycHiElls :^S7|- ^STHJol SioHs. ^jl, 

n 1. 2fl» T^fiitH ^*](Hi o^Mm yiyoj|Ei|2 ^s7f s&7hfetfc^. 
7i{iniy7i -5), g^?^la7| # ^ sjck 

Zfe LFEKH7HU yo|o| ^|£h7|, cHiM #e ^S7|, 0HJ7I, g-?1iy7l L^E^yc^. o| m7|zfe, 

& £fe mms.\ Oii= 5jO|EhJE WCK ffi 01 x|S!-7|zb S£(H| CCl-EhAH ZL 71 Af^ilOJI OhAllll&li o|8HAi MSLfJ B| 

y<HiE||s qptZ£7F asi-£|0-| 9}oiE. SCK *l#7|Zfe x|Sh7|X£f S^t^O:|£. ^cf. 

Bffif S^S OFAII^ uiyoflEfla ^psfe. met ^^^oj ^2|o| ^*|(H| 4^ SJcK ^ o|£^ 

gir*iifii •yoisi ^*ioHi sxHsr 4= aicit. 



e ^s^i ui7FEiM^ aixi^M s-yioiiAife, o^A^la- a5.tf uiycHiNis ^^^tl- a-oi #oii ia-Ai 

^W, i|ar ^'^igoi A|-*flS '■o^Mm u|ycH|El|= MxF LjjcHI 5>fe ^-SMAl-j n a|-*I|o| 5)o^Ai 

A^gste cH^Jofl. Sfe zi^it SAN, mar ^^^o| g^xijcHi SSTAI^HAH sms) ^e(^7FA-l|)osAH A|-§tFoiE w 

cK ^ 01 LHi7i-E|^?^ aixi^m o^Mm H|yo^!E^|s o oj ^^trgg, 0371-^ 7^go|cN 
a-sTBi 7\s^7\m niatS'S^si §^ s&i-g i^A^d^ s4=3^o:| gsHsra, •^71 o[Hm m^si- uiycHNis 
?i7i- ifoi-AHiir eisg ^7i a-a-Bi 7}^^7\2\- ^ '^-^y^^t^ s•^L^g^^A^|« ^i-bha-i 

^'gesios s^7^fe^^ ui7i-E|M^ bbxiam s^so|c:^. 



(b) oFAiii-s. M^s diycHiE«= ^^EEiomm Hiy cHiE«= ?^)S uioii ?-a-ss(oi ^-a-a&s 11 
ef-^^-y oi §s•*i7^ zi5!« gsK>^£ 8f^e 3risf§a-aoi #s*iiia-fe ^as OFAII& M^s^ HiycHiEiis 
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(c) s^i-g ^Ahds a^t^o^ g3Hsi-«a, biyotieiis ?-s^^(b)oi ^71 gra-ei yi^-^ym sj^ai 

u^l^^e^7|^fe, •fe!-7| (m) si 0-11= 5<H| slsHAH jtAislfe ujl 92^. 



aiT^liliM S-ag §o| PAGfe, eilXliiiM Bfoj ^cH! ^Al-JdCHI ^^.S-lffl, ZL ^^A^^dS S^t^o4 ^-^S 

cJt. o(o^A^ 01 it^ *oj aixlAM. sf^ 7F<it|-«e, ?^7:^ ^^J ^^o| ^o||5£1o^ s|-*efo:|, af oj ic^^oflAi 4r 

71 sure »xmi sEfe &x^Ll■ ojii^&iM.m e^^oi s^s^o4. smtsi 7\b^o\ 



•fer7| (IN) OS ^E^y ^s, t^^□Ha| §xHs^o^( ?jo■{A^a| ^l-ilofl o(gt|A^ gol^MI <^^e\ 7^S■a7|M M 

s-^siir 9ic[. EE as7i7h M^€! ^te tfirsi 7FS'y7i7i- 4:^(^t-7!o| e^g><^o^|A^b (HiiVEjiss m\)t[7\ fflis<Hi. 



E^■wsj 5^o^£ tm7K (tHiEi-)oi-HiJeiioiM7^i HincHB*! ^. otH-naioiETii a! EH|E|-o^3.l!alolM.7i^[ HininB-^, uiy 

^71 feo^ CHSElfe ?2£S 7^X|J1 ojfe Sii^Oi&J^IOlCK £ 0\^JB S\^^^^2.\ B^M]^ ^l^E|7h§^g i;>fe ^ 
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EHB^ife, itf*ii7h ^^^«^jo^| a^«^o:l ^ntrtf ^^bi7|-s^s mxi# o-iuhe^ 7^x|Jl olo^£ ^ck s 
^7|^^ ^^Bi 7^§^ Em\m s^e ^ehsfs. ■fer7i2i- ^ oi mmm s^^bi 7^g^« a- 



o|o|=& §S STfe e^th &li-B! 7F-g^7|M A^S1^ ?Jc:K g^cMfe. ^yfh g>|hB| 7|-g-^ 



g irs^i ii^Bi smm ^^ow, ^^bi 7i-§'S7ig ?>b ^hLD\<amy\ n-^m^ yiss, 4^xi xf*ii7h 

irBl g*li^£(2.38% TMAHS^«!(H|AHo| gg|j^£fe 100A/s- 10000A/s)S ^te 5!§ Jl^=|S^'S. Ofl» Sfi 2^ 

uFa-5|e|-ai, MCI- uH|-sjs^7|Sb 30~ 70^%sl a^io|c|-. o| SicO^E^^|S| #^Mo| 5S%S tl-^SFS ?^^^^•M[:^ 

CHS 95S%S fe^SlSFS, li^^£7f i^^^E| 7^g^o| g^b, a.^^^B| 7Fg-yo| S-S^7| ttH^Oif ?l 



a a-l^Bl 7hS'S SSr*l|cH|AH o\xim MJLSF uiyo^leiie zp^g SiIlCHE^¥l7^ xi-xl^fe u|g&, =^x| x|-*li7|- 

t^ il-11-51 7hS-yg Lj-El-Ujal, BflEjyOl ^^<HXfe t^0^| aiOUHfe fi.^7^l7f SiOLK itS- 7hil(PEB)a s 

S- ^£1 2.38% TMAH S^^cHlAHoj gtlj^£7f- 0- 4oA /s S£S 4^ 9^tr n^BS. xfloHtfe 5?0| S 

?>^^CK CH|§ 2^& 0|#o| HiiLCHS S^. g^SBl 7hg^7|# i^fe akiCHB^^ ir^SS 5- 95 

afl7|- u|-ir5i§m, MCF UF^3MSt7|Sfe 30- 70S%2| ffl^o|t:|-. 



^«l-x|B, ziBi& g^fe 7|x||*^x|SAH AF§s|-fe met-S^'^ol m%^M\2!i ^1^B|S5H^£0^1 o|St|-l-K •fe,^7|t^ 



CH ?*li54i2.S ^SSl-e, ^ arS^ aiXl^ixM S^gO|O^A^ 71XH^X|SAH AhgEfe ^^BI 7^^-^ ^^7|t!- 
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n ^nm, jt^Ms yiTji §e j=irs^^osA■^ ^x^ajd, 250nm oi§i-oj 5>fe ^gjg Ai-§§fe s 



^ nmm ymsi s^om s^sjfe 7^gsa!£ «chi ojshah inM^f aixi-iiEg ^2t§^fe cE^o| <hislh^oi 
Eife 3¥£E aic^. ofls 3ii*HBi 7iB(Hi s-*i-7h ^fth^ie! esaixi^Msfe chss ^ sjfe S¥7f oi<hi 

S 2S- aixl^maS Sjglf o^AM OlAHphgS ir ^ ^M. 2s aixl^^eae ^Xltfe UhSF ^^0| 
Sj^cK «e|4!& g£, iIla^S^*JoSA^ -^^1 250nm 0|g^o| n^x^g 



a^^i ArF«iiAicH alo|x^2^ sre ^eiinf bz^Tt^^m §*!°sah Ahst^ g^oiit, £e^o|o^ls ui^^ 

g«H E|-?^(193nm)CH| ?Jo^A■^o| ^g^ol Sas^7^| ElHS, -^^71*^ BF2F l^Ol SEFO|0l!S LH-yol feS 0|-CFeha, = 

mo\m.n, tHiE|.HiJEiio|M;Ni afe itSMsa^i A^ss^fe 5joi un^5^s^c^. ^f^-a-^^ #tr*iioii ch«i-o:| 



xm, Mw) S a^lOilAH tfS7ffeSt-X|e[. 2.000- 1.000,000£J Uf#S|»m. MCf Hhif5j@F7|^fe 3. 

000- 50.000°! '^^oiq-. 

^(&^^E^^)£| 4^0101, Ri ~ F%S ^§1 xl^l^Fxl ^fe x|S-7|, oils ^^SXK irs.SjSJ^K'i^^. 

S). XHggflJ7|(«|l!7|, 0fll!7| §), A|0|-it7|, 7|E^0|al, ZfZf S^tF7HU &Sh£ #CK 

(1) oFHuaioiMT^i sfe [H|E|■a.iia|o|M7^| gir*ii 



^^71 ?s<Mo^( ^^o^A^, F^t o^is sr^sro^ chsei^ ^joi- s-e gfsi-Bi 7f§^7|s ^B[^Km, oi5^# s- 
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BfsE WCK 




"CO OH 



S« ^01 uFij-5j«FcK 




CH, OR, COOH 



COOH 
__|iH-CH-)- 
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sy}\^tj ^2oo2- ooiseos 



m\ g^oUH, Rafe &sF4=i7| Q,H2„. 1 (^#. nS 1~ 3^1 S^oia), 04|» [HliJ7| Ue|-lHii. 
Rbfe 27I-OI eS^^4:7|- CpHzn - 2- SSl S^Ol^). OflS Sei 0|l|?fl7| UefLHU. Rcfe ^ib*iXK 

l7Fo| ^^t^4.>h7!- QH2„.i ne 1~ 3°! S=^o|cf), oil* g<S [H|ij7| § SEfe ^E|SH7Ft^t!7!S UEfycK 

£fe FUfe ^^7(& ufSif if 01 (HIS etSE^o^ OlJLElfe effh g^i^Bl 7^S^7lS UeftHLK o|^ 

o|6£j flitlfff 7IEF01 fi^gs- o^irsl §mm ^ ^o\, ^ym oiaial "yoioi ^ieh7|g sfioii 1^ 

s ^scHi oiouH, grifBi 7\^^ ssr^ife ch ^^aiismi ^ss^e. o\\m oiskhi ^ei-y 7;^o|c:^. 



C H , C H . C H , 






C H 



0 OH 




O 



CH 
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CH, 



;Hi cooh 




Mo\\M\ PRb (HIS Si^. olsKHi UEttH 5j2t ifS ^1^71^ Uetych. 





HOO C 



COOH 



COOH 




OR 



.(CH.). 

^ A" 



^ CCH,)* 

O 
BO 
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^^7| L^E^y S^7fe cH|Eiis#o|ji. o| 7;1&?S7F ^tim o|eu^ chfi^ 7:|E^^o|EhE 

^ a!cK CH» 4:So| SicCH^ew mcmnM7^iS.Ai AIBN (2, 2 - - O^SU|>lO|:±:^E|St_|mil) si #^«f 

0-iiAi 7F'aif^s/>M 41^B|t^7^| ^ ?jck se DiiEhaaBiio|e7^i oiiyoj ojr^s.\ 7^g^ si n-oi 5 



acH|E||asi-trso|U ^^A|§^S^M ?^oi| ?jo-iA4. 190- 250nmO| nH^«gj^|cHlAi *S7=ll^7h 5 ^-^IBS tTW^xl a 



SHAH ^i^si 7fg^7i7F MjEsch. a M^Bhsofl o|8flAi n^m ^ 9i7\ ini^ofl ng-Es ir^ir ^ aich. 

£E M^yg #^cH|-b ^^^Bl 7^g'a7|7(■ 5to( ixi^^^fe 9171'^ =T=g«i!(H| SiJL, akS-U-i 

fj^^o^| o|sHAi a|ir:ir^7F «sH^ M|7hE|M hHSoI <ido^5!c^. 01 S¥ 7|XH^?:|(H|AH ^7|fe ^^^§hS olSSU ai7| 



g g^SSl S^srS^S e||X|>^eo^( ojo^AH, ^7it^ 5iJI^ S^S EtiMSk S.mnoi A^S£|fe ^ii^^^Xfl(PAG) 

fe. m\^M. s^s^<H|A^ iJBh^^os a^ssji s:,!^ pag. ^ xi-ajd. ss^faid. x-td Ssl ?fA|-{dfi| safchi 

o|SHAH SsL^t^Ol -^71^ gSS A^glh 4- S ^SCH|A^ Ah§S 4^ PAGfe o|s^(Hi <a74sffe 5J<H| &S£Jfe 
(1) Sfe $1^: 

<fi- ).- I -X- (H- ),-s* X- 



^71 m\ aiOUi R" MB 5Efe U|7:1S-S| g^ff^^e, 7lg ^E.\^Jl, Xfe BF 4. PFs. AsFb. SbFe. CF3SO 

3 . ao4 § s M-El-tHc^. 
(2) oii^m^w. 
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OISSI PAG 0|a|0| Hasl-ij, CHIg myms- 9O6372. si ^7HS9- 731733. SMOfl 7HA|1| PA 

Gs A^§t^o:|iE. wch. 

&^7|£^ dhSh 2>s PAGfe e U-gol £l|x|>iE g (HjAi oiEH 7^?:| sfo^ Ah§^ ^ SlJcK PAQol Ah^irs n^i 
01 i.iS-^^ofl in^S ^ gr^sffe t^fil ?fiE(H| 0.1- 50 Sir%(§frjM|fi| glfcHl q^t^ «i|SS)o| ^ 

S^£7h 1.75|J m- ^ 0|#S. §S|•*^| al PAGSJ ?S PAG£| A^Slr§ 530| Ul-lT^lsl-Ch. 



iy PAGM ^ir& #7|sdh(hi §tmoi mi^M. ^°A2.\ ^^m^ ^zmn Ahg# ^ ?jck aixiAMgotjoi x^|^ 

CHI ^mth ^7|§DHfe S^KHIU, Dj|Uo|-a|?lie. miU- 3- DlWA|iS.Jl|£l4|0|m. Oflgl- 3- Ofla|A|mS3l|£M|0|E, =S 

§mm A^s«te a^t^fe ^t-^t^ um ^is^i ^7lSDHo^i 7^s^o4 a\mo\±^mnE, n- ¥uchieii= ^ 

ngoj S^trgg 50IIAH dais ^7|gDl|S §sH*fo^ §<3t|oj ^eHs xflsir ^ ojc|. ^ o|go) goHfe 

OS AFSsfoiS. WxlEK sao^i itmM 2S# o|^^o| §ong MSt\oi^ ^c[. o|s goHsl A^s?rs f.^^ 
E|x| S.S. go| SacHI as. Sy ^i&Sfe B||x|>iE ei- oitG] S=oS A|-Stfe 50| 



s. ^ arssi Eiixi>iM s<2i!oite, sfiofl ohshAi ^'•7ia- u^fi^ ife sdH(¥§dH)(hi 7hsKH a^gnHs A^s€^o=lH w^k 

MssDHfe, g§n^ sy ^iJ^o^| [c^£^A^fe gatFxi ssH£7|- giis af^ih s^t-^ 

s^e. ssstysaiaiHiijoflEiis goicF. oiso| mssdhe., ^sohs* □i-s-7i-xis. b^^s A|•ss^o^£ ziu 

x| ao'B 2^ o\^S Bn^oi MSt^oiS. 



s tf-ssi aixi^M s-^me iS!-?rsjoi Eh5r{i8o~ 3oonm)oii 9MM2.\ 1.75m m- "I o|*^7|• u^s•sjt^c^. 01 

^ Srs a|xl>^ 2^ScH|A-i HHEjyi^^S ?dg ^ 0171 tfljeolDK 

E. e i^SS SE smsl BjOfl 2.'CHAH. MI7FEIM& a|X|^ BHafi ll^tte S^aosA-i #7|o| gS: 

&sH» ^ym 4» aife &^A^■fc^os ^d^i^ios 
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Oil cchEW ^emn ^ gJcK 



3I|*^a| 7(e ^(H( e ^@oj elixirs EaeFo^ m\^m. ofg ^^^ck m^HBi 7|&s. BhE*ll&x|. 7| 

§6 4^ ?A'ch. S o|g 7|& ^l^ote. SficHi [[^E^A^ ^7ho| s, oi\m ^BlS^^nsi-atS. dH-JdS SLi-^<a 
etS. xF^et §01 ^n^om WJi, S. ztHsj HHd, ms. sol ehs<Hx^ 2Joi£ wcF. 5E olSfiJ 7|m!.e cHth 5)| 

xi;i.E q-o] ^st-as feoi7i ^|§HAH, -g^i-oj Hj-soii [c^5^A^ iji^sf *^^lE|o^ olo^£ ^d-. 'MS-t'- 4:^s^*^B|x^|sA^fe• 

CHI5 ea, 1,1. 1. 3. 3, 3- «|AflH|ljc|4iem(HMDS) ft ^ ^IcK 



gQijoj ^SL, m ii, ■a £i §sj ^^§o| g,nao| 240^. £JE7^ aixi>iM 

b 0.1 ~ 200m "^^^l- ^S^axlffl-, KrFU- ArF gSj ^A|[H el|0|XHSo| i^^o] ^i^ife, o.1~ 1.5m mSl 
7h ^?r€!nf. 'S^JElfe aixj^oi Of ^^fe^ :i goj ^sjofl [i^b|-ah ^7fl fflSir ^ aicF. 

7|e!- ^(Hl iEJLS aix|>iE o}-^, a^!-* ^•■Al-Jd.as. ^ej^^o^ i^^SF7| SlcHI 60- I80°co| ef 30 

~ 120S i£s|^^^lo|3L8^fe ^01 u^^5!5n:^. 01 MB\moi3.^ aixi^ijE ssAl|Ao^iA^o| ^so| 7Fi3^0s a^s*f 
0=1 ^Aiir ^ ojcK 54g-t^ 7^^^E^osA^fe, ftia ^ smm, ^9i^ 7^'a£e s ^ ajch. 

o|o^A^ j^BimioiH ^^sj siixiAm ^ssi iiis-s-*itHiAH ^-^^ssi gfA^-tjos ^hsisios ina-ecK s^gsF i^s-sr 

xlfe A|£^o:l xF£|d(^xF£|^, -fejxj-ai^) icS^S•*l, x-td insr&xj, ^xf^ 7|E|.o|cK nat|o^c|■ 

2iS-£.F ^^jS id^fi- 4= ?aI°uK e ^So^jAHfe. S-o^IASS ^jgti- u|-£|- ^oj, °d)A|cH a|olxi(3iF& 248nmfij KrF 
a|0|Xi n|-§^i93nm£| ArF ellojxi n.}^ 157nmS| F aBilOjX-l g)M t^^mSAi ^E\tm 4= 2*!cK 

e! SAflAioflAHfe " g.'-Af-tJ" o|& g-S AfgS!- S^, OISSI oimtt ^&s^s.^b\s\ gj-AFidE o|D|*ffe "SiS-S. n 

3E. 01 inS-sse AIM Di->iau- Biia^^ D\^^3.m 7^MM 5J0I ^Bisi-p. olsfil n[^3.m e s^ssi 

U|7FE|M^ aix|>!iM52F ^trs|■o^ AhgSFe DIAII?!- bHSS S^SJoj zil! 4^ 2J7| ai|go|cK 

7i£^ nci 01 ^ mioiHfe ehsoj a!o^^fe■ m^iom s^o|A^oj sbiihioihsf ^ sroi t^oi 4* 

oiim #e U^|olH 2f 60- 180°CS1 SEOflAH Qf 30- 120& S& 4* SJoU. rfcSJ-tFfe hHU Ato|S. 



SOS ciiajEife ¥7|gso| I. n^oi ^sFfe- ^^^sFssi ^gojom, 4^tf-5i-E)iMEFgnJ8i-Hfe s^ g^oieg 
s^y-^iifsj sf^g •?lsHA^ (His ?jisi!-^xw s-a i^7Fg« s^i-^ofl 7^§\ois. mci iijj|.£A4 aixi^i^M 

s]-s| OlinS ?I«10| SSHXI7H JElOi ^'^&0\ y|7hE|M Bljxj^sm iiHt!ss.AH 7m ^<H| S^ScF. 
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^^m^ C|U|-0|>:, X|-7|§lic, 7:^7|^yA^, LCD. PDP. *7|EL, ¥7|EL SSI JLA|C|U^O|>i, SAWSEi SfiJ 7|fe tl|d^O| 

A« SL^t^c^. s. oi7\M MB^^ bl|7hE|MS aixiAE s^gS. cj ^SST ^£ SJOI. o^e| 7^x| ffloiiAH 

zreBi Lii7tei^ Biixi>iM s^s(e g^gofl oie)s ^tsTti-c^. 



e ^SSJ sixf clHFol^oj x-lis^'as. H ^SSI bl|7^E|M?? elixirs s-Swoii #BHshfe nHfdg Qh^S^ 

&°sA-i AFgsu, n §^x|ol 7!eoiLi- ^HQfg nmnoi ^mow s§hs 7^^ s^ss ^^^fe sss 

ssra- 5s ^go^ &CK II|x^Bl 7i&o| dsi54£j xii7HcHte B^i^5Js^7lMfe cnisaoi ai-sslk 

0=|7|Ai (H|*!0i| o|s[jAH {d^i^^o^ Xi|7H£fe ShX|o| 7|&0m ^QtS, a^O^|A^ a|X|A,E iiHfHo| fg^Oi|AH£ Sj^S U^2|■ 

;^^|2£o^| ajo^A^o^iA^ omo\\ xigsy^ 7i& ee^ ^^^^ 2.\nmc[. ^%^ty 7i&oi o^it, oi§khi <a7H 

^(Hl OhMxlEh ^BIS 7|& GaAs 7|eH, §^1 BJ-E^I 7|©0|LK St^M Bh£«l. if^Oll-KAl zO^) 

gSl 2« 71© O|i2|o| ci^jsi S^e zMlsl efsfol ?M. 

PSG, TEOS, SON, TiN, O^HaJI^A 9\&, Al- Si. Al- Si- Cu, WSi 4JB|AhO| = , #Bi 4!B|S(Poly- Si), 

OFS^H^^is ^BIS, SiOz, GaAs, TiW, 7|E^. 

afe Cu, Co, FeMn, NIFe. LaSrlVlnO S# if,^Sh( 7HdH) X^7|X^?,^J:I!^ Q^i JL|K^E| 7ieo| '^^oil iS-^cK 

a e sr^oi m\ ciuFoi^o) x^|^gj■'£!o^| eixhbi 71&01 nmm ^"-eh^ bweil-k om niiiism 

S SrSSj bl|7FE|M^ el|X|>iE 2E^g# 3I|*HE| 7|& ^Ofl 

^^1! aixj^iE s|g ^K7i aixi^E s^go| i,^^^^gi■^x^|o| esHM 4^7iij 4= 2.'= a^s &^A^^os d^^^s ^ 
#7i aixiiiss miij^ Dhs£sS4=0-^sAi s^x|o| ^71 hxhbi 7mm oasoa sishah d^^^s. 7|7^s^o:i A[^n s 

SHS 7fea Sifc^* «^S<H| a^^^A^ ^a|^ ^ 2^c:^. 

SiW^ inS- §S(HiAi AFSSlfe '^M^B, o|D| «F5* ifoi. m-s.*l5,^*| SSI x-BsoflAi aix|ii;M 
=SA||>.o-||AH AFStlfe as SlOISFui, ?*l|5^os.fe g-id, i-id Sfil KrF, ArPS b|«tr ^A|cH aio| 

xi Xd §01 SJcK 

S ^^A|= E D|->iHl4 aia^^ Qy^3.W inS-A|(H| A|-gSFfe 5J0| □|Al|t^ HHeS ZLBlfedl *B|SH:|-. 

a e ifscHi aithe. e i^ssj L:ii7i-E|MS aixi>iM i^gcni ^m\t: aixi^iE ehus u\:^^^b2.s.m A[st\jL, 

H 5fX|o| Ei*HB| 7IS-S d^S^os. X-I7H&OSMI ^-^a HHmS S(7fe^ SifcS) 0| ^Slfil i5Hx|(H| ^^xi ?it: 

5s ^sos ti-fe axi- c|bl^o|iis£. xis@c^. 
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^71 m\:£^E. nHtjg □h>iS4'eos.AH. n s^x|o| ^71 3I|x^e| 7I&S (Hisoil sjsHAH 75ii7ig-(Hi WBUH ^Aiir g,i 



^NsHAH EI|7:|>^E EHao| ofl§igse, §^Ho| «j-a^o| u^^yo^| ccfel-Ai ?|m o^|ti SEfe sel-oi cHi^jo^ AjAi^ 4= gjo 
14, eycHi 2,'o-|A^£J oWltfol 7^gi§oi SMa Isanti- gsi fihSoMH. £Bfo| oi{^2.s. 4JA|efe 501 el^l-cK = 
Hhol oflss u^s^^ S-ol, 71^ §o|ah ji|*Hb| 7|&§ ollS«hfe 5Jo|D<, a 54©fh cehol oflse oils ge, »EF 
^□1- cH!S, o« t^S'ao|^ o^i*^(RlE), t^S-^ olSij o^|^(RlBE), o|e a <HIS &o|cK o|S csFo| o||Se ^ 

^^7[^n (His^^xis A^gt^o:l, ^sai s^dsww ^Aim ^ e^'E:^. 



e ITS si-acHi o|tiiAH ^-aEife aixi^M sHtie, fe^7l£!■ Hhsh ^01 tmo\ mrs-iBi 7i&s -{dQi=sio^ o^ls xi7-\ 

m oHfil Dl-^ri^J^BoSAi ^EISMI o\B^ ^ a!OL|.. a a|x|>^E EHeoi. aa* Ss^A|?|fe 5H 

047IAH '■H^^^^|5^^|J SA^IA^o^lA^ Ahsth s^, ^^i a-stfe 5e o[u 

cK 01 7i^Mo(=oflAH ^Hj-^Hog. 2ms\ji aoi, ic. LSI. VLSI sai '^^m 

S ^eh £fe 7|E^ tEh^oj D|u|•o|>iO|c:^. 

m ■as^'^, ^^oi\2i mos esixi^Eife e g^goii [1^=^, c^is s'S ^^#Jl|• s-oi §1-0=1 xii 

SI!- ^ ?JcK 

oloHAH wsi 9!- m\ e li-ssi aixi^E £it^o:i Qi- ^mm Biixi>i,M ej-s s-^tn^^K oi mn^ 

^t!-ch D| ^AllshTllfe, x|3^x|o| ^^o| aix|>iE H||t!o| ^-^011 &t^oi S-oflAH -ass- UhssF S-ol §^o=i ^A| 

7i|o|M £!^?3E# f^'^§F7| -^IsHaH ^7\2\ i^o| s^o^ aixl-^im nHSS oh^^HS «|-o4 n s|-x|o| wSi a^iif £ 
n OhBHSl SBI4IBIS €AN| J£^^0| 0|iJShi::K 3E SBl 4J5|S s| §y wSi TflOlM o\si ^J0\ 

7l|4j§ho^ sr(H|AH2l SStHlAH AI-S& a|x|>sE nHtJg 7flo|E 5l^oS¥E< ^Simn CVD^Ofl S|«HAH 7ieo| a 

^^^ui. 7iioiM si^s ej-os m^trci-. 
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nnsi SZI a^Hars o^lS§^oi 7H5(r^?L)&iiK oloUH Seis *(H| S^¥Ote(AI) UH^S oHgl 

&CK o|2h a-ol Shoi NSIiaal DWI^h MOSM^j7:|>iE^ g^'a€!^^. 

g fe^^e lb^7lt^ b^2^ a-e &!-£*ii5^*ioi ^7^s^oi xf7i7R ^i^t c:|b^oi>iO| i^eh^ah ^^sck ^ 

§o| b||7FE|Ml^ Bi|X|>iE i^gg AhetfO=j 5)|X|:^E ^JAllToSMi al-y^oS X|-7|7|^ 

e ^scHi ojt[ x^7|7l^ siiJ=oj Tiiis^se. Hm^t^7ls.fe t^7|ol gs: 

^71 uHljg nh^lJ^^EHos. s^oi Zl Sfx|o| ^^7| ElxHEl 7ies <H|S<HI SISHAH X|7HS|-0^ 71^-^ S.±Sm 



Xl-71 OlSth «||c(o|SU^ MR«I|^)7^ yB| AFSSlJl o^C*. ZlBlJL MR«I|E. #CH|AHE, X^7| 7RdH*I| 

H7| CfflSOi 0|D| ^S2^i|0^ ainh e ^go| LH|7FE|MS Z.^mS, 0|§ nS^I ^^BfXF7| SI1E.OI XflSCHI g<! 



a ^t'lati ^x|*f m\ ^0|, X|-7|X^i^ Qf(:i.e]gHM St) jTf, >.tl«flM QfO^I ?j7|=S:los SfT^ 5^:° 

SAH, ?^x|^o^^ nm^Ji EES *J3:Sxl ^<^^o^| ax|^H^# *Bte &*#oj ^i^ji^^ AfiUM ato^| cf|§t-o^ 

coR. coRa SO] my^ ^sf s-j^sioi jycK ois* sroi sxi-^ ai-sfos sj^ s u|■o|o^A x^?^leJ7^ss 

"JM tllcol ?^x^^{ij:£ o\9.\q.\ ^^ol n^ol >.B"JM etoj sEfe ^af(M| HH^I&^SAH. 

€! xH^ah^S ?d§ 4^ aid-. 



g §>Ji aicK 012} srs ^Hg^osAH. o|xF^ gZ^SS 7H*^Ai 27H2J xh'aS(^B| xF^s 1!h 

CH ?*l|5:!os ^StFa ^BSBM 9tS, AITiC 71©. TiC7|jy|o| ifflcHI ST^DlU 9t0| §^!E|OUH Elfe 7|& 
i2|-7f ?J7| OUSOICF. TaSJ-OlU 7|E^o| A^;^E^gja. SSfig, §|■Sr^7|^^S|5^S(CVD^) S^l ^"-Sol 



- 21 - 



g7H^«i «|2002- 0018609 



coFeffss AF§«fo;|5E #cK £E o(oi 5s on-ixie.^ u^a-5^s^7lsfe e^^s-OA^fi:^) ^xfq^ss 

(COy Feioo- y)ioo- X Zfe Co 3i Fe 0|S|o| ojojoj ^4.= L^emjl, H^i^^l§^7!^b g^B SEb 

ecu. X §i yfe 2^2^ ^7;FeSat%S L|efyfi:^)S ^£1 ^^t^SS I^^Shfe 5!o| s^f^sFcK ai#^. Jimms^, U)<il 
^ 5^71 nH^olc*. =S| x^^S& 5J Mi^, 2S¥SS ^ol, ?ioHx|fe 

c!£ A^^$e = B[ A^^sfi^ s¥2^ si ^oi. ^o|o| ^in^m ns.s. v^m ^ 9i^. ^ tfe n^^si cof 

e n^s A^^|&^o^£ wn, uni-^tf7isfe ^^xf i^^cco^ peioo- , i)oo- x Zx ii-3(<Mg zfe co sj 
Fe oifijo| oiio|o| fA^^ ^^^Jl, tilm^n7m^ s±b at Ei-^com, x ai yfe sxFeMat%M ^E|-yci-) 

£'S Xl-^^ ^o^|fe. ^f^T^I a^?,^X^■^SO| S-aacK 0| e^S■X^^gS FeMn ^, NiMn at, RMn ef, PdMn af, 
PdRMn ef. CrMn el". IrMn ^ 4= 5&!ct. 0| &H2^Xf^S£. ^#fij SJIF ^ &0|. ^u-\B\mm SSl 

SE ii:5!^M ate Sl&t-^oil 5|-fecK (H|§ ge, TaatS.S. ^ 2/!cK ^^7|^^ ^tg 

^ffllSM Bj| = fe 0:|&J ^So| i^^o^l Ol-EfA-i ^ gJcK S li•S0^lA^fe n 5IIE.OJ X-1I2E Egoj ojo)o| 

0-?l|CH|Ai S gl-go| L||7|-E|MS aiXl^m S^gg A^gS• e(K|AM n.S.A||>i.S B<gJ«Foi ^^7|f^ S^S 7te^ 

nHti^s Ettt n\M\t^n ^ sjck oisi-chi ^hibm siie.oj xflsgT'^oi ojBjjg ^E^ 

^•i^ AITiC 7|& flofi Ta# A3t|Ell!a^S SJ5^S^0^ Ta«FX|#S S^&Cf. 0|0UH Ta3hX|§ &^o|, ^J^SXI ^^e^Sj 
S^XF¥ o)5i!oj ^gcHI, Au gos. 7l*jAH *F7|o| B|= M o|S ^Hffl S^l AhStFoi ^ 

§l^X|§(Ta/NlFe?^l S-gSl et-. NIFe^fl fiS : NIFe, NiFeCr. NIFeNb, NIFeMo S), 

S U|-0|0-)A XW^l7h§(RMn, PdPtMn. NiMn, CrMn, CrtMn tf&Xj-^ xHSSl Qt), 
thx|S(NiFe^lft3Sl at). 

o|o^A^ >^mEi oflsa. ois ana sai s^as AF««Foi seofl 5xH*^fe a^gS(oieuF 2.^^)01 &m\ m7-im 

aaiyssoi &s ^, =:Blxf^0, a|x|-^ eL^§. fi^xh ^s. ^^^^1 e.^?^x^'ysg ^atsho^ stg eh 

-^ti-cK ztztsi goj ^Qfe >.B{Eiu'a. s*ra. cvoa ^s-ck 

e grssi U|7FE|M^ aixii^E ^^gg afssfo^i Ahsoij sshs Jiiitj°s. enxi^jsE aj-g ois uii^ S(H| 

o|sHAH iitos OlSISI ?3<2^ai ^isSSSM stS M-HW. 
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^e^M q-oj §^ H ^i'^M S| ^oj, ?,^o,^o| ^xf^ 0|i2jo| ^go^| ^^o^ JElH^ S^&C^. 

6- mi^AI- 2- E||MS^^0|cM3t|S^yEH|l!l}^|H^3.1!e||0|Ey3- S-mAlohCl-EMl miEj-^HaiOlM g§^S|(Chg4g S-2£)o| 



C H, C H, 




100m|oj #a^AacH| 5g(23.35mmol) o| 6- l^!^A|- 2- ei|SEf5^0|c^E|EFyiH|a [H|EF3.ia|0iM, 6.15g{2 

3.35mmol) o| 3- ?^^A10^C^E^lJI}^|E^a.^Sl|OiE e1|S^tm ^.^jy u^oF, 15.5m|o| C|^i,F. 1.54g(9.35mmol) 

S| OF2EH|^0|4:¥llSMMg(AIBN)S ^al. S:fc M^7|«K>fl 70"C0^iA^ 7A|2I- Jle^*^?^CK ej-ggeijg E||M£FSFO|£ 
S¥9-(THF)oS sl-MSFin., ±%^9.\ t^O\E.S.m^m M9.\ C|CHiaol|E|| s Oil ^tmoi m^AmM SNM 

o=ia5Fo^, o.lmmHg Si AS'COiM 6MZ!: ^S.Amci -gdo-j^i ^^ Mfi-S TFHtHI ^m^l^M, 4>'-7|s| il^j- 

sr-aiw 251 ^Ht^oi, ^^o\ ^xm^^ «^o;jck 8.149(73%). ^ h nmroiah sssrufe aiei-y : o^c^e.l■u= 

52 : 48S SSSlSiCf. MXHT : 11. 400, : USOlftlCf. 

CHI2 

6- oi^^as^Ai- 2- e||m5^^o|csE|^^yollllW|E^a^Bllo|E/3- ?^^A|o^c^e.^^ IH|E^aae||o|E 5gs-xfl(cF§ a| 



C H , C Hj 
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S7H*$^ ^2002- 0018609 



100m|O| #S^>^HO^| 5.66g(23.35mmol) o| 6- 0\± S.^^A\- 2- mE.zmo\^S.m['dQ\m [H|E^a.^e^|0|E, 

6.15g{23.35mmol)Sj 3- ?^^A|oH::^El•U lH|EhaljB||0|M, E|Sg tm ^^^^ ^^yo^ l5.5m|o| C^B. 1.54g( 

9.35mmol) 2-1 Ol-2EU|>iO|4:^E|SulS^( AIBN) g '^Jl, S:t&^l7| t|- 70°CCH|AH 7A|Zh jauhsfo^cK TH 
FS S|-!^jt|-Oi ±%^oi S^O|c^^fc§ 1LO:j ClcH|UOpi|a.cH| S£iAl?:jAi 4^51 IjEi^ 0=|gS|-Oi 0.1 

mmHg S! 45°C0l|AH 6A|^^ ysA|?3cK iio^£! tti|4i| Mffl-^ THFOfl BnM^\JL, ^7\9i s|5J~ £!S styS 2^1 
y-^^l-O:) ^i4>yjo| ^xj^^S odo^cK : 9.45g(80 %). H NMRO|AH SgSTUfe ll|BFy : 0^C|•E^U=53 : 47S 
<S^^ic\. mxHf ; 10.800. miiEL : 1.480|S;!c:^. 



4- (1- CH|^A|)cH|^AiSS^4j[H|E^3.1!a|o|M/3- n^Mo\^2l^ EH|El-a.^Bllo|M. 5St|-*ll( chS M 5r2E,)o| 



lOOmlSl 7|-x|^ »5^>iHt>^|5.91g(23.35mmol)S|4- (1- lHI^A|)0||^A|SS «^|4JtH|E^alJ5^|o|E, 6.1 5g( 23.35mm 
ol)o| 3- nmA\0\cmm m\3.mmo\E., eUSS^^^ ^^SH HI-oF, IS.SmlSl tl^^iK 1.54g(9.35mmol)°| 0|- 

3EUi>fiOK¥E|SU|Mi!(AIBN)g ^Jl, Si M^|7|t|- 70°C0i|AH TMIl Hy-^FSICK &hSS«1S THFS SHtFJL, ± 
lfo| 5|-0i=S^|feS 1LO| DlOllilcHlEflsoll ^^\^\0:\ ^^A\^iM, SNS. Oi>^^oi, O.lmmHg §y 45*"C(H| 

AH eMzi iis.M^c:t. <^om Msfs thf<hi sshai^u. #7|o| ssi- ^^n^m 2s\ '^^^^oi, ^^s\ ^ 

X|^g-§ odo;;nK ^^1= : 8.92g(70%). ' H NMR<H|AH gg^Ufe A|S£a|^ ; Ol-C^Ef l!= 50 : SOOg. |*gE|S;!CK g 
ir«5 Mxfir : 9, 800. : 1.500|$;!cK 



6- in = a=y^A|- 2- E||JEH|.-5(.0|c^E|BFyW|^Ol-H,Sa|0|E/?F^A|EllEE|.A|gSE.C||4i 0FH1JE||0|E g§t|-*||(C|- 



0113 




OM e 



H 



H 
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g7fl^S^ 4112002- 0018609 



100ml2J y^T^m »ef::ii3.(Hi5.62g(20mmol)a| 6- iii = Msy ^A(- 2- El(EBFt|-0|cSE|E|-y[HIB lH|Ef-=Lilel|0|M., 
5.05g(20mmolS| n^MmM.E[Ams.E.m■^ o^al!e||0|S, EflSgTM g ^Ejg^ u|.o|., 13.3mlS| ^mtK 985m 

g(6mmol)o| 0F2£U|>i0|4;¥E|SU|S.lj(AIBN)S ^IL, 70°COl|AH 7A|L^ iiiy-SFSiCK THF 

^ si-i^ishoi ihifsi sFoiE.s^ifes ti--??Eh 1L2J c|o^lso^|EllMo^l ^is^t^oi asjAi^m. ljE^^ o^lit^oi o.im 

mHg iU 45"C(H|AH 6A|Z^ ^1SA|?3cK ^0^^J MifS THFlHI SSHA|?|al, .fer7|o| 2SI ^^ 

^Oi ffij^oi r^^xiegJ-S IdSJcK : 6.469(60.5%). H NMR0|AH 5§iry|fe 3I|B^y : £C||4I= 55: 45S BSEl 
aJcK ^XHr : 9.900. : 1.460|S;ic+. 

CHI5 

6- Q\mM- 2— EllMs^5l■o|cs3I|B|■y[HlllQ^|E^al!e^|o|E/3- |}lRA|?^Myo|•c^^.^aIHlEl•a.l!B^|o|E/3. ^mAiohq-eii! 

CH, CH) CH, 




lOOmlSl 7hx|S #S^>ii^(H| 4.29g(20mmol) oj 6- □^|^A|- 2- E^lmB|■S^O|cS]I|S^'s![H|lJ [H|E^H^a|0|E, 1.67g(6 
mmol)5j 3- tH|^A|?^Myo^c^E^i! lH|EFal!BI|0|M, 3.7g(14mmol)S| 3- ?RA|O^C^e.^l! CH|E^Hl!^l|0|e, eflftS tm 

^E^E^ Ul-OK IS.SmlSl d^^K 985mg(6nnmol)a| 0|-ild|>iO|4i¥E|Sl-|E ^(AIBN) » '^H, li:tM^7|S|- 
70°C<H|AH 7A|^h jaa-tl-^^nK THFS SH^U, ^ITSI §|-0| = S¥lfcS ?r^& ILfil C|(H|ljcH|Ei|scH| 

t[Oi S21A17U. *B| llE^S 0:|SS|-0:|, O.lmmHg S! 45°C<HW 6A|Ll- tjiA|?^cK odo^a ^-i^ S^S A(|xhTHF&li 
»SHA|7|j2. #7|o| ^ySSrSdS 2SI eh^«KH Hlj-aioj ^SJCK ^ir : 7.05g(73%). ^ H MRCHjAH § 

#l|-tl|b IlE^y : WI^Al^l-Myol-d-El-l : ?^MA|0^[:|■&■1!= 51 : 17 : 32S. SSSlS^cK ^AUr : 10.500. 

^{^Sl: 1.410|5;!cK 

CH|6 

6- IHI^AI- 2- Ej|MS|-5|-0|cSII|E|-ytH|iJ [H|El•^.lJE^|0|M./5. inS^stf- 2,6- ?l■MsrStH|E^3.aE^|0|M/3- s-RAlOl- 



C H J C H I C H 1 
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100m|o| Pl-TJl'S #B^>iHO^| 4.29g(20mmol)2| 6- WRA|- 2- E||2|-5F0|^S.E|E|-ycHlll IH|E[-3.15||0|S, 1.33g(6nn 
mol)o| 5- Jx-MMsy-. 2,6- ^'^£iS^gI]^|E^3lje||0|E, 3.7g(14mmol) Sj 3- ?h^A|o|-c|-BHi llj|EfaLl!B||0|E, E||5g 

sua >iE^H-i UFOF, 13.3ml o| CRiiK 985mg(6mmol) o| 0^2EU|:iiO|^^E(^U(JE.l|(AIBN) ^ Wol, 
tl-, 70°C<H|AH 7A|L^ Jil&l-Sl-S^CK THF^ 2|^t^0i, ±^^9\ ShO| = S.^teg tfWth 1LSj c:|<HmcH|E||s(H| 

^3^s^o^ ^^iAl^lJi. ^bI HeIS o=|asfoi o.lmmHg S! 45'CCH|AH 6A|L^ ^SAl^cK «ao^5! MSTS T 
HFOfl SSHAl^lH, ^^7|o| §J5i~ ?d^sr^S 2^1 y•^t^Oi ^^o\ ^^l^iJ-g ?^?;!cK ==M^ : 5.41g(58%). ^ H NMR 
oIlAi Sgt^Ulfe JllBhW : in^Msy : 0|■C^E^&=51 : 1 ; 34S. eS£|S!cK giJ=S5 SAFS= : 10,700, S^+t : 1. 
3921 CK 

<H|7 

3- (6- [Hi^Ai- 2- EllMB^s^o|cs3I|E^ylmll^A|)?^Myo^c^E^lJlM|E|■3.aalolM/3- s'l-^Aioho-a-u lmE^aseilo|E 

CH ! CH, 

c c 

0^ \ 0^ \ 




OM ■ 



100ml o| 7[X\^ ^B\^3.oi 3.92g(10mmol}2j 3- (6- IHWA|. 2- E«E£^t(.o|c^Jl|e|■yIH|l!^A|) ^[M.'d o|-c|-El-i! 

Dj|eFH^aiO|E, 2.64g(10mmol) o| 3- ^F-^AlOl-ChSt^ DllEhH^aiOl M, E||#e SUS >lE^^^ H^oK 13.3m|o| q 
^{i!-, 493mg(3mmol)o| 0|-SU|iisO|il;¥E|S.l-|Ma(AIBN) # "^JL. "Si^&^tl 70°C0i|Ai 7A|2l- JIL&^5^2^lr^. HhgS 

THFS S.m^Oi ±%*o\ §fo|E.S^feg S-^ft 1L0| c|CH|gj(H|E||scH| S|g^s^o=| ^SAlS-IH. fiElS O^t)- 
Oi O.lmmHg §g 45°C0i|AH BAI^h tj^AI^Dk odO^S "-^-5^1 Si^S mi THFO^| SSHA|7|al, •&^7|o| =gJ5j~ 2dS5|-as 
2S| e^^§^oi «HAHo| odo;jc:K ^If : 3.41g{52%). ^ H NMRCHiAi g^frute HlBFtel : 0|•c^S^l!=51 : 49 

S eS£J5;^cK MAHf : 11.200, : 1.44?^^e:K 

0418 

6- Dii«tAi- 2- EllsE^t^o|^s3t|E^yD^llj^A|inaMs'd!/¥^D^g^e!eJ^^/1,1,1- mbis^^s- 2- sBis^fisiHia 

- 2- «|-0|c^A)=S^iiLaasy g§g3y|(c|-g 4J s-s)a| 
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g7H^«^ J^2002- 0018609 



100ml£| 7|-;^|^ #a|-AHOj| 2.38g(10mmol)£l 6- «WA|. 2- m^^^^oms.JLm'dmm^Mbz^&m.^, 0.98g(10 
mmol)o| ^^a-aieJi*. 2.62g(10mmol)S| 1,1. 1- eHIS^SS- 2- MSlM^fi^EHISi- 2- §^0|c^A|£S^i^eM 
syi, E||#^™ ^Dl! iiiE■^B^ UI-OK 20ml2.1 C|^iJ-, 493mg( 3mmol) £| o|-ZEU|>fi 0|4;¥E|S.U|Mg( AIBN) g "^H, 
a^efl7|§|- 70°CCH|AH 7A|^l- JUII-SI-Sa^C^. ^gg^SIS THF^ s|'!^t^al, ihlT^ thO|£S.^fc§ f^^tl- 1L0| nl(H|lj 
<H|E||so^( ^m[oi ^^iA|?|ii, ^51 SelS o^S«^oi o.lmmHg m 45'CoflAH 6A|z.f- Si^Aj^cf. B|4i|o| ^gj- 

^ xll*FTHF<Hl g^HAl^m, #7|o| sj-ojs 2^1 i^^3^o^, «-H^o| "i^S;!cK ^If : 4.90g(82%). 

H NMRCHlAi S^Ulfe 1:1:15. &@£|aicK §^^5 gxHf : 9200, gi^^H : 1.360|S;!cK 

6- Dji^Ai- 2- Ellss^§^o|=s.Jr|E^'5!D^liJ [HlE^^lialole/^4.o^e^l^^^/v^sMslc!!?^^^^ «sfr*^l(c^s ^ 




OM « 



100ml °l ?FX1^ #E^AHO^| 2.14g(10mmol)fi| 6- D^|^A|- 2- N|M.E^5^0|^S3r|S^W[H|li Q^|E^alJ5^|0|e, o.98g(1 
OmmoOal 1.38g(10mmol)fi| it=MMy!?hei+. SUS ^^I&I U^o^. 20ml2j 493 

mg(3mmol)a| 0^s^l>i0|4l¥E|SM^lJ(AlBN)S '^Jl, 34:^^171^ 70°C011AH 7Alz> Hfi^^FS^cK BISS'^^^ TH 

Fs e^o|.£S¥ltg ir^a- usi cio^iiJcHiEiiacHi 54§l.5^o^ atjAi^iJi. -^bi seis o:iS5i-oi o.i 

mmHg SI 45°C(H1AH 6A|L^ ^SAlf^CK °iO-iS "H-^ol g^g xHx^ THF(H1 SSHA|5'|J1. ^7|21 2S| 
t^^*|■o^ ^^9\ ^xie^S ^^^If : 3.83g(85%). ^ H NMROflAi 3£^bte 1 : 1 : IS glT^e 

e?:Hr : 9, 000. 1.34S^c|-. 

0=1110 

6- Dii^Ai- 2- ElleB^s^o|=s3I|B^yo^ll!o|■3.liBl|o|m/5^o|s.^A|-^aej 5glf*^l(cl■s m ^^)2\ 




OM « 
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S7m^ ^2002- 0018609 



100mlo| »S^>l=LO^i 483mg(2.41mmol)fiJ 6- a\mM- 2- E^|MB^t|-0lcS3IlE^yIHli! 0haSB||O|M, 4.66g( 

27.75mmol)o| 0FAl|^A|>iE|g!, e||#STm ^i^g ^gje^ uhoK lOmlSl €.\m*, 743mg(4.5mmol) fij 0|-2H|A0|4;^ 

E|SU|EHi(AIN)g Wai, m±^9-\ym 70°C0W 7A|Z.h Jil«^S^?^C^. THFS sl-MtU, ^irSl t^O|E.S. 

tr*t^ 1Lfi| (H|E|-^(H| 5:|Sl-S|-0^ ti5HAl?U, ^El SN^ o^igSl-o^, O.lmmHg, 45°CCH|AH QMll ?d2EA|f^Ch. 

odo^^ ^^Ms-g AH*f THFofl §««Ai?iJi, •fef7isi mstsas e^^«^o^ ai|^o| ^^^wa-g ^<5jck 2 01 

E^SiiaJcK SAHf : 7.800. g^^SE : 1.35S^cK 

Oi|11 

AH iowt%si Y - ¥mmnBm n^Mmi ?j<h?e! ^-ssiofl 2wt%si B.E\m'd^s.^ m&i«¥£s.iMi&^aLHioisa 7h 

tl-o=| g&Sl -gSHAl^^cK ido^5.l 5J|X|::iiMS'2S|S 0.2m m mmE: "aMBIlei ^E^S 042^*^ ^, HMDS*iB|S ^A!*h ^ 
BIS 7|& ^-loll 110°C(H1AH 60S. =B|m|0|a.S ^S^0^, 0.4m m ^m9.\ 5j|X|>^E a|B}-g g^tJJcK o|5l 

^ KrF^AICH aiO|A^ ^e|lEH(NA= 0.5) S ^, 120°C0^iA-^ 602LI- b^|0|3.5^JL, 2.38%a| E{|e E^CH|ii^SS §1" 

0|cS^A|c(TMAH)^^'a'laS ^, ITOlS 4=S S^itfS^i^. in^^ie.OmJ/cm 0.25m m L/S7h SH^£IS;! 
cK 

oi|12 

^^7| (HlHOllAH X^|2Et^ a|X|>iEg<3t!g MSt[Oi OA\i m ^77l|2-| Bl|7:|AM 3I|a|-* ?^•ys^?^CK ArF "ajAlcH E•||0|X^ A,E|j 
BH(NA=0.60)S inS-S-l- ^, 120°C0^|A^ 60SL^ iHlOlaLoHL, 2.38%S| Ei|SBKH|lJo^as ^0|E.^^Alc(TMAH) fi 
^2t|os. j^, g-o|g4rS l!>i8|-S}cK in^g- g.DmJ/m^S 0.15m m US7\ cH^SlSJc^. 

CHI13 

^^7| o^|2o^|A^ m^n ^^\^ Ms^^oi 7^111 jif ^ i>oi aixiAmgo^s x^|^§^o4 o.4m m ^m^i m7:\^^ m^m 

S•^§^?A*CK ArF?^'A|[H 5^|0|X^ >;E{|3H(NA=0.60)S Jt%i-& 120°CO||AH SO^ZJ" m|0|Ht|-Jl, 2.38%fil El|SSHH|il 
gj-Hs t^O| = S.^A|c(TMAH) S^t-SHo^ ^, ifolS^S. a>iS|-?3cK Jx.^iri2mJ/cm ^ S 0.15m m L/S7^ sH 

cH|i4 

^^71 o^lsoilAH t^'a£^ ^x|S A|•gt^oi .^71 0^1114 S-ol aixl^^mS-aig n\^t[oi o.4m m E^|x|^E niar 
* S^«^55t:K ArF"2^!AlO| alO|X^ AE||lt|(NA=0.60)S. i.%^t^ ^. 130 "CO^lAl 60SL^ lH|0|a.S(-Jl. 2.38%2] E||MS(- 
fHIUgf-afe s|-0)cS.^A|E.(TMAH)S^'2!loS. fi^ ^, ^0\S:^^ inS-l^lLmJ/cm^ S. 0.15m m US7|- 

(Nil 5 

&^7| CH|4(H|Ai fr•St^ ^X|l A[Bo[Oi ■^7] Ofll12f ^ aiXixiiM goHg xllZESFZL, 4m m ^m\2] Zm^^ ^l^'M 
^•^S^?5[::K ArF-aiAjoH E^|0|X^ iiiE||EH(NA=0.60)S inlTt!- ^, 120 "COilAj 602.2} m|0|H.§|-jl, 2.38%o.| EliSEHHI 
aS'aa SfO| = S^A|=(TMAH) ti^^^^^ e^*- ^, 1^01^4=^ e^SFS^tzK 14mJ/cm ^.g. o.15m m L/S7^ 

01116 

^'■71 o^jscHlAi a- -as- 4=x|S AF«tFO:i, •fe^7| oi|im IE Srol aix|>.M g^H* xII^SFji, 4m m ¥7l|o| aixl^M 
S-ysl-S^C^K ArF<a!A|[>i aiOlxH >hiEl|lH(NA=0.60)S it^^th 120 °C0^1A^ BO^Zt m|0|a.sm, 2.38%S| E||eeFB1| 
^gj-afe S^O|E.S^Alc{TMAH) tj^'-«^o.S. fj^^ ^, ^OlB^S. ?l^^['^c[. bi.^^ SmJ/cm^S 0.15m m L/S7|- 
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CHI17 

S S^SI-S^CK ArF^A|D^alO|X^M• AE^|II^(NA= 0.60)S icS^S^ 120°C0W 60^Z> W|0|HS|-jl, 2.38%a| EliMSI- 

tHISjyafe sFo|=s.5^A|=(TMAH) ^^"atjos ^. irol&^s l!^^i«|•^«c:^. inS-g- gmJ/cm^S 0.15m m L/S 
CHI18 

^^SmcK ArF?J|A|[H aiOlAH >sEi|iiH(NA=0.60)S inSe ^, nO'CW 60^L^ W|0|HSU, 2.38%£| EUSEHHIl! 
^S.n SFO|E.S^A|c(TMAH) tj^i'-Qjos t!^^ ^. ^O]^^^ S^iShS^CF. tS"^ BmJ/cm^S 0.15|J m L/S7h «H 

04119 

^^7|o^|8(H|Ai ti^n 4=?:|S A^§e^oi -feT?! 0^111 4 fi| a|7;|>!^E §qh^ A^|i§^o^, 4|j m ¥Z?l|o| a|x|^E ujo^g 

ArF'^lAlcH a|0|X^ >iE||iiH(NA=0.60)S.iiia-S- ^. 120 °CO^|A^ 60^^^ IH10|H.^^J1, 2.38%S| 
^Sraw t^o|cs.^A|c(TMAH) ^^iT'ajos ^. go|S^S e!ii«l-S5!i:K tS-g- i8mJ/cm ^SO.ISm m L/S7^ 

<H|20 

fe'-7io4!9oiiAi ir-aeh =^xi» Ai-gti-oi -^,^71 o^iiiai^ ^ ^oi ai3<:i>iM sQi^* x^|^t^oi 4iJ m ^m°i aixiAM ma^g 

S-y^hS^icK ArF-aiAlOj a|0|X^ >iei|EH(NA= 0.60)S JtiTS 120 °C<M|Ai 60^21 W|0|H.^m. 2,38%^ e«MB|-W| 
HS-Hfe S^O|cS^A|=(TMAH) ^. 1-0|S4'S l!^*F23i^. 16mJ/cm 2S 0.15|J m L/S7^ 

01121 

^7mwo]\M ^^f^ 4^X|S A|-S5fo4. •fe!-7|0^|iljlh ^ ^0| a|X|>iE goHg xi|SS^O:|, 0.4(J m aiXlil^E 
m §^5|-?ic:K KrF^A|[H E||0|A^ iiiE||lH(N=0.68)S. h^^t.^ 110°C0i|Ai 60^2} m|0|a.t|-jl, 2.38%^l E^|MQ^|U 
SraS SFO|^S^A|E.(TMAH) S^ajJ^S ^, sroigog. gj^iSl-^c^. iii§^i2mJ/cm ^ S. CIBp m US7\ SH 

01122 

SB|t|-0|c:s.A|A,E!lllOfl 6- CHWA|- 2- E||eE^tfo|cSE|'S^y [HIS CH|E^3^a|0|S ±S.mB\Qim 10wt% S7^t^Jl, E 

Ls. ^mt^oi aixiAM A^|^s^2^cK o.4m m ¥mB\ aixiAM. meis i^-asm, KrF^A|D^ m\M ^myt\{A= 

0.68) S. tir^ ^. 110°C0|Ai 60^L^ WIOlHSfoL, 2.38%S| E||EE|-|}||^oj.£^ SFO|£S^A|c(tmAH) ^^t-ajo^ 
^, SOIB^'S l!>iSF5acf. inS-ir 15mJ/cm2s 0.18M m L/S7^ SH^fElS^cK 

0^123 



CHi CHi CKi 
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=?-s.M^s. UEi-y ^7;i(girs5 mn%^ 9,500 oii 4- (1- o\mAms.nu Q\mB.mmm a.asHi 
cHc^ir ^ss^nr : 5600) s i2wt% ^7^s^al, ELS §8l^s^o^ aixiAs^^tis 7:■||s«^s^c^. o.4m m ^ms\ 

M mei-S ArF<a|Ala-i a|0|XH -:iEl!nH(NA= = 0.6)S iniTt^ HO-COIIAH eO^Z.^ W|0|3.tl-IL, 2.38%£| Ell 

MBFlHiagJ-Sfe S|-0|cS^A|c(TMAH) t^^'-'^ljo^. iTOjS^S gl^tl-S^CK ini,^|,h5mJ/cm2 S 0.16^1 

m L/S7^ S||#Ej5;}cK ofl24 

6- Dii^Ai- 2- E■l|E5|■e^o|=S3I|E|■yD^ltt[H|E^allEi|o|Ey3.4- ?|-Ms^eo|-nhti-il «|E|-a.^Ei|o|M/3- ?mA|o|-chEMI 




100mlS.| 7|-Xi^ #£|->i.a.Ofl 4.29g(2ammol)o| 6- DlWA|- 2- E{|ME^&^0|cSII|£|•y [Hj^ [H|EFai/a|0|m. 1.66g(6 
mmol)£j3, 4- ?|■M§[S0^c|■E]•a Dl|EfH^aiO|M, 3.7g(14mmol) 3- n^Mom^^m D^|E|■a^el|0|E, E||#e tm ^ 
US >iE^&| UFOK 13.3ml2| c\mt, 985mg(6mmol)S| o|-^U|AO|i!i¥E|S.U|E|a(AIBN) S -^JL, S^¥^|7|3|- 70 
^CCHlAi 7A|?i jiL«tSF?^CK ?LI-§§?!1^ THFS sI^^^FJI, 5|-0|£S¥lfc# s!•^t^ 1L9.\ C|0^|ao^|El|HO^| ^i^hSl 

0=1 tJ£lA|?U. omt[oi O.lmmHg ^ 45°C0-I1AH 6A|Z> as.Ai?3cK oiOiS ^HAHgi^S m[ THFOfl gsH 

A|?|j1. ^7|o| assf«am 221 e^^S|-04 aijillal ^XlSS?^ id»!cK ^'Sr : 5.8g(60%). ^ H NMR<M|AH, 

Ulfe 3I|5^y : ere : oFc^BJ-H^SI : 16 : 33^S BgEISacK : 10.100. : 1.410|S;jcK 

<N125 

3- (1- [H|^ A|)(H|^A|Ol-CFe.l-S [H|ElH^a|0|E/3, 4. nM^^O[C^&m m^3.mSliO\MJ3, 4- n^MO[C^<^^m lH|E|-a. 



CHi CH, CH, 
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100m|o| #BF>iHOl| 5.89g(20mmol)S| 3- (1- WWAl) o^|^A|0^c^e.^a IH|EF3,1!E||0|S, 1.66g(6mmol)fi| 3, 

4- 9\mnBo[ciBm mmmnwE., 3.7g(i4mmoi)ai 3- ?mA|oFcfE>u DUEhaL^aioiE, E^|#gTM 

am, 13.3mIo| Cl^if, 985mg(6mmol) o| 0Fsy|ii:0|ri:^E|SL.|M^(AiBN)S "rfH. 70°CCH|AH 7A|L^ 

Bl SEIS O^asFoi O.lmmHg. 45°C0fl^ 6A|Z^ aSAlfJCf. -gdoHS ai-yieg-S 7^|*^ THFOfl gSHA|?|Jl, #7|o| ^ 

zm 'L^HtW, BH^ol ^XlMi^^ ^S;;!cK : 6.1.g(54.2%) . ^ H NMRCHlAi SglJ-Ufe 0||1^A| : S|- 
e : O^D^E^1J=50 : 16 : 34S &S£IS;!cK §ir«5 ^Xj-ir : 9.100. : 1.370|2;!c:K 

01126 

3- (1- [Hi^Ai) oii^Aioi-ci-eMi tHiEFHi!aioiM/N- ©hoi=^Ai cH|E^H^o^o|= 5ga*^l(c^s m tr^ 




lOOmial 7^xm «S^>iHO^| 4.82g(16.36mmol)Si 3- (1- «|^A|) 0^|^A|O^c:^E^U [H|E^a.iJa|0|E. 2.02g(20mmol) 
o| N- «|-0|cj||A| [H|EF3i!B||O|E0|-D|c, mmW** SUS ti}0[, 18mlS| 895mg(5.45mmol)S| OfS 

H|>^0|i-^E|S.L-1E1J(AIBN)S i^aL, Uibg^l?!^ 70°C0^^A^ 7A1Z} Jilt^§F5jcK BJ-gg^llft THFS Sj-J^ltU, 
o| t|■■^t.^ 1Lo| c:|o^iao^lE||so^! 5Ht^tFo^ aSAl^lJL, #B| msiS. omt^oi, o.immHg, 45°C0flAH 6 

Al^i- ^dS.M^iC!t. <ao^£l "H-yiM^S m[ THFOil StHA|?U, 4i-7|o| 2Hi5|«aS 2m fi[^tFOi y!i-y}o| 4xx|g 

^^ajcK ^f," : 3.97g(58%). ^ H NMR0|AH ggSTUfe 0\ciBWi : o^□|£=40 : 60©^ ?*SiE|S;j4. ^IT ^5 
»XHr : 8,900, ^.529Sc!^. 

01127 

^^71 ojl24o^|A^ s-^a- ^T^m ms^w, ^^7m^m ^ ?^\7:\y^E.^°i\^ A^|^©^oi o.4m m ^mm 

^ m'^nStm. ArF^AIcH mm ^mmH=0.60)S.hi^fl ^, 120°C0^|A^ 60SL^ 1^^|0|H©^JL, 2.38%o| E^|ME^[H| 
Herate S}0|cS.^A|c(TMAH) 4^, H-Olgos l!>iSF<acK icS-trHmJ/cm^S 0.15|J m L/S7|' 

o||28 

^7| o:||25(H|AH S.'-^tl- =T=':«:|» A^gs^o^. o=i|iijif a-ol a|7:|^M.§"2t|S xili^^o^ o.4|j m ^7n\s] E^|7:|>lM miaj- 
^ S-^SI-S^CK ArF^AjCH E^|0|7:^ >xEi|lH(N=0.60)^ hL^^tl 120°C0i|AH 60&2|- m|0|3.sm, 2.38%°! El|M.!H|lJ 
gfHfe ©FO|=S^A|£.(TMAH) ^. &0|SOS QiiiSl-gScK it^g 10mJ/cm ^ S 0.15|j m L/S7F 

01129 
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^ ^'i^tyW. ArF«J!A|tH mow >iElN(N=0.60)S icS-S- ^, 120''C<H|AH m^tU W|0|=ism. 2.38%£| E||ElH|ij 
?J-astF0|cs^A|c(TMAH) fi^ ^, ^0\BS.S. e!^«|-SiC^. bc^W 20mJ/cm 2S. 0.15m m USy\ «fl 

(HI30 

^71^5, CHI7. (H\8, mo §y oii28o^iAH nm^ s^^js ^ei&7iE!- ^s^^oi i|j m ^ms\ aixi^M. a^-g 
^^t^s3cl•. £ HiJiis ^sHAH Aiso| itgs|. aixi^ej. pfi- le (>^□lsEH7^7^=s^ m) ai ^e^^iei ai?:ii£iM. pmm 

RIE&xIS P\j =200W, er^=0.02Torr, CF 4 7t>i= lOOsccmSl 5gZi OlISsFO:! aar§f(MM*)S BMCK 

sf7i£i ii(Hi 7i;3{& b^<2^ a-e ^saj2i-7i- i^onscK 









PFI-16 


510 


1.00 


PMA 


760 


1.00 


01133 




0.024 


(«134 


31 


O.CBl 



^•■7101 aiofl uEfy ^jiKHW & ifsofl fiis- Biixi>iMO| oflsui-s^e, tser aixi>iEo{| 7^11, mt\ m ^ 0^28 

CHI31 

6- mi^Ai- 2- El|M^^§^o|cs3t|B^yD^lli7| 4&s4J^^i- ss-^iKcm m tj-s) si i^^ 
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200ml2] 4^ »S|->^HOl| 4. 6g(15aB|M) Sj 1, 3- HlA(?|-^A| = Si!)El|EBhDlia[:|^^^+, EllSg tm ^gitj 
H^0^, 23ml o| ISmlfiJ -^al. SiSie?l7|S|- eO-^OflAH jE^ISiCK ^Q-g gofl 8.32g(40aS|S) fil EflmEf 

Ofl^Al^ghif 5i§l-th0:| 1A|L^0^| S*iAH jnyj-g 7^|^fHcK 0|0-|AH, 4,16g(20iiB|S) o| E^|ME^0^I^A14ie^S 

^om *srM^ 3A\z}oi\ ^dMM Mi^mci yss^ns s^o^ ^ m^ihxi ^Ainh 2oomi^ 4? #B^>;i 

#7lSS ||7lai 5u|o^| ojgHAH ;^)i?4fW. ^^BS^m aomis n fe^gJJF emisl UBia EllS 

^TM ^gig y|.o^_ lomlfil EllMBh o|E.SJFl.l-(THF)S 200ml2| 4? Se^>lao^| «5^jl, a4:&iH7|S|^ 60"XDOll 

AH JEej-stSjJcK 

CH Tll^SHAH m l^trg<H|. 3.08g{10ilB|g)S| SJ^g: 



iy o.54g(5iysS)si E£|[Hiii#ss4Jeg ^si-eu. 2AizhcHi ^s-iAi jiiei-sFs^cK £&gg xh<gj Qi^^jL, ^ag 

AH gg Al|7Hthj2. ^oH^i BJ-ggoHS looomisi 'Sil^oii 5^§^f^s5cK yg-S-SM^ tRtf-°.S gSHtU, 

2jSt|-04 Bi|A!|o| 'iJ?;)nl-. ^1,1= .- S.lg. H NMR SP^ Si NMROflAH ZS^Ulfe- 32 : 30 : 25 ; 132.S. fit-gil 

S^cK glf«5 SAUr : 6.000 , ^{ihS. : 1A0omc[. 



200mlfi| 4^1 SHF^^HCHI 25m|oJ ^^2^ E)i#S tm ^gg^ElEH UFo|-e "^Jl. 10m)o| S^eilOi) gsHS 9.4g(50^B| 

2- Aioi-icCHiUMBisss-feiea. s^s^i7ith 4!s<>iiAH jEe^stSAH ■gB^^a. lhsi awgs fi-# 

StiSKHlAH SAIshofl S*<AH jaeiS}- ^, S-aol ^ ^J|7;^x| ^m^9ic^. 200mlfi| 4? »5F:is3<H| 7|S# 

I&7IJ1 §U1(H1 oistjAH gg xfl7H§|-23t:K yggoHg fe^S- ^. ^ fe^gS lOOOmlfil gofl m^^oi =giSA|^cK 
t!3E& Saif, -t=A|s ^ a.'2;icK 

OlO^A^ ojOi^j SoH^^o| 4=x|2K Elll-ETM ^Eig ti[0[, 10.1m|o| JE.S|cHISOh°J, 10m|o| l::|0^|^aSO^□|E., 

lOmlSj E^|M^^S^O| = S.JF&(THF)e 200mlS:| 4^ S£F>.aoi| '^JL, S4;M^7|5^ 60»C0llAH M.^m'iiCl 

H^m c-l 26.^ J^Sl *&g(H|. 5.37g(30gie|g)a| c^g ^ITg: 




0<|32 





0 
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• §A|cHi ^t[tiJL, 3AizicHj ^^MM jiLe^5^s3cK fij-gg^g g^oi 1! mm ^Mm ^, 2oomio! 4=p #s^^ao^| 

ff7|S# lg7^AH guiofl o|sH S« e^^S-ailS fe^S ^. ;i fe^SS ioooml2l gofl ^^t^cH SSA|?3 

■ai^a SSS ZdZESFoi aj-yjo) ^.xieS-S odSJcK =7^1?: 4.5g. '"H NMR SP S NMROjAH S^Hfe 48 : 15 : 3 
7S. &SE|S;j[:K §|f®5 M^Hf : 5.300. 1.510|Sic^. 

04133 

0^|310^|A^ S|•^t^ ^^XIS ^H|lJO|^^lJ?^|g0^1 gsHSl-O:) 4lilf%(wt%) gQljoS Sl-SJCh. <gioiS g<2i|{>fl 2wt%2j 

■aMElie! IfEiS 0:|2i-ti- ^, HMDS5^^BIS MMtl ^BIS 7|& flcH[ ^ifi SS^m, HCCOflAH 60^ =E|W|0(H.S S 
tFoi, 0.1m m Itisis S-afhS^cf. Ol^S ArF-aiAlDi EH|0|X^ >iE^|^^(NA=0.60)^ ^, iio-c 

0^|A^ 60&Zt miOlaSFul, 2.38%°! El|E£H}j|l|o^Sfe SFO|HS.^A|c(TMAH) -f^, ITOlS^S 

^S^cK Jt^li' i6.0mJ/cm2S 0.16m m L/S7F Slj^£|S}Ef. 

0((34 

^7|0i|320^|AH tf^& Al-StfOi •^7^13331^ ^ &o| ei|x|>im S<2!1S X^|^§^0^ 0.1 M m BlIxlAM. i|et 

S S^SI-SJCK ArF ^AICH B||0|A^ >.E^|II^(NA= 0.60)S in^-^ 110°CC>I|AH 60SZ> rtlO|HSFJl, 2.38%S| EljEBf- 
iHlligfaw tFO| = S^A|c(TMAH) ti'^tl ^, g-OlS^^S a^St$^CK inH-ir 12mJ/cm 2^ 0.15m m L 

/S7^ 8||&^Ei?;Ji:K 

0^135 

^710^133 ?y ofl340i|Ai 7;^l^t.^ E^|:^|>tE §<2!jS 4iB|& 715!- ^(Hl £i©fo^ iM m ^^^t^l d\\x\^^ ^-ys!-$icK 

=LB\1L, Him* ^ISHAH 2S aiXl^Ei^ollAi ®&S^So| a|X|AM^Ai ^jEt^o^ AF-g£|al A|e.i-o| inM^t 91 
X|>iM, PFI- 16(^0|5EH7^7^^ sg iJeh^iieJ aiXl^M. PMMA(#BlD^lli[H|E^ a.llBl|0|M)m M^mi B'M 9t 

^mm stm^^ ^^t^s3d■. ^zio\ aixi^ss Bf« «^ ries-*is pm =2oow. er^= 0.02s, o 2 7i->s 

= 20 sccmSl ^zi^o\\ smn ofl^^oi 2f org's UlJiLSF^cK tl-7|o| i20fl 7|xHS- UFS|- SfS ^S3jJ|-7|- 9do-)53nK 
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c^!34 


31 


0-061 



ufe 4^^gj^^1i^ gir*WIAi 0.024. 3«!-fe^i|^+ gf^*l|cH|Ai 0.061S SjcH. zfzt ^ai. aiA|>.EcH| sr:£«^?ll S 

Ah7Ffe&g m2in ^ mm. 

CHI36 

Mos meixi-iiEjo| xfls 

(Poly- Si'at)(3)# o|s[|A^ ^'as^o;tc^. Poly- si Q^(3)S| ^. <EJ ga| nSS| g^S^ ^"iit^O^ A^A^ 

0|o^A^ gS( 1B) CHI UEfy ^0\ Poiy- SiafO) SI WSi 5,'-(4)S fll|E^fe't^7| -^ItH, S-AiSj WS 
i a[(4)o| ^cHI & ^Sai L^|7^e|M^ aiAlAM ZE-^gg ^ie^s^ iiSfS^cK aiAlAM a,^(5)S iB|U^|0|Ht^ ^, 
KrF«2i|A|tH Jt^S ^Sl-al, SE in^ ^ W|0|a(PEB)S ««^^»CK gTlfBl^^Ofl SlSHAi 0. 25\i m ^2.\ a| 

EfjEjol 'yo^5^cK o| Bl|xi>vE iifltis o|->iH.^ §^0^ olI^^cHlslos wSi a|-(4) g« Pdy- Si 5,^(3) S xf-s^l^ofl 
§JS|-g^cK Poiy- Si at(3) Sy WSiSj-(4)^ £|b 7-{|0|e 5j^0| oJo-IScK =L ^ 0|.g ^?Jo^ oi# ^^S^Oi LDD^ 
io| N- sr^i^S(6)g S^5|-2^^i^. §S(1B)(H| UE^tH aijtlol °Aom ^, m\^^ ^(5)m hIbI^o^ M\7-{t[9ic[. 

no\E. a^oj ^^ofl oi(HAH ss(ic)<Hi L^E^y ^jjii- sroi, i+sFsi-(7)s cvd^chi □l•B^A^ ae<Hi s^sfxici-. 
oloHAH £22j 5S( 1D)o^| i>EFy sroi. {*^^(7)m om^o^m^oi wsisf(4) a! poiy- si '^{3}°s. sit 7^l 

0|E A^0|£ ^(8) § C*S(H| WSl S|-(4) Sy A|-0|E S(8)S D^A3S Sl-O^ 0|g ^gJS S|-0:| N * 

E)o^| L^E^tH 521- s>o!, <i^^nhat(io)OM •aon^^cf. 7:ii^gHAH ss(iF)cHi UEhy ^^in^ 7^o|, ©zh^ej 

st(ii)s cvD-^cHi oi^HAH xHx^ s i^goj L^l7^E|Mfg biiai^e s^ss M^tw Bl}^<^i^(^^)^ 

SE|bH|0|ia§|-JL, ArF<a!A|EH it^^S-^^IS. t^S icSf ^ H-I|0|H(PEB)S ^s^S^CK ^^Bm^Oi ojsHAH. 

(11) (Ml sajm #S «CK sajs *chi gJ-^ofe(Ai) S^5^23c^. £.a|s+ ifg Nn\^o\ D\M\MOS M.m\^B\ 

(20)01 a-^ElSicK 
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£3a| g?^(2A)<H| UEftH 521- a-Ol, AITiC 7|E!-(21) ^|Oil, FeNiS-S 4i^a|-(22), -^BlS ^^Sfai-^S SI 
a^ar(23)S a ^)(H| or ¥^ 400nmS| X^7|^^?^ 5.3|-af(24)» FeNiS ^liH-lElUaaS ^-ysl-SScK 

^^7|x-|iJ■ J:li^ai-(24) flcHj i^goj pmgi £^|X|>iM(DR Microlithography Chemical Co. Xfl)g S:^t^o=| t\i i^\x\ 
^Me[(25)S ^. H ^(H| S ghSal b||7^E|M^ El|X|>iS S-agg D) £iE.S^23cK 5||X|^E Bt(26)0| 



^7|Sf a-Ol §^0^ a! 2S?£S| ai^l^e ^, m\^M^{26)^ =E|tH|0|aS|-JL, KrF^ 

AicH izn-sm sFoi, in^ #• mioia(PEB)s ^sFss^d-. arii-51 ti^oi mnM, o. 25m m ^sj &w^m. dhu 

01 <yo^55CK E 01 g-l^HI fj^^ill- SAlOil, §hX|SAH ^XHofe BIIXIAE Sf(25)0| og. 

5S(2B)(Hi l_^E^y 5Hj!f sroi <E^c^7^E ^^oi &-^£ia!cK 

l::^So^i 5S(2C)CH| ^E^y 54 ^o|, <id(Ha EI|x|>iE bhss DF>i.as & o|g ai!o| o|g||AH. s^x|o| x^7ix^lr 

at(24)« El|o|^■^^os.o^|^«^s2c^. 

Cl-StHI £421 «S(2D)CHi UhEFy ^ol, II|xHS|>as| Sfflofl TiW ^{27)S iiiiHE|l!«a°S ^-jy^h^^C^. TiW Bt 
(27) o| sf if^f^fe 800nm23a 

TiW aK27)S.| ^^01 AFS§|-0:i aiXli^M aj-(25)2f, ZL ^121 ^t-S aiXl^iS. Sl-(26) 

ai TiW aj-(27)§ x^i7^s^o^cK 5S(2e)chi M-Efta ^ai- sroi. tiw oi-(27)oi inS€! ^ehs jeis^ci-. 

n ^ £A|s^x| at^Lf, s ghgsi Mi7FE|M^ s,m^^ s-ssg Apstho:i ^7|£^ s§ s-s y^fMi tci-Ei- xi-7ix-is ^Jl^ 

3^(24) it' TIW ^(27)# nHNytFSJ!c+. «S(2F)CH| M-Ej-y ^a!|. S^ol. 5i^(28) S! MRi{iXK29)7^ ^-^SlSiJcK 
:*^I^SHA^ S.52I SS(2G) <H| L^E^y 5JJi|- ^o|, nMBmQi g^o^| ^^HI SOnmoi siO 2 af^S. Sfe ^ 3^3^(31) 

0|0^A^ §S(2H)0i| ^El-y 5J!f ^0|, a S?jsj-(31) o| 1^.^011 Oio-iAH, S^oij aj- ^7;H|3. 5m mSl FeNi ej-^^ £fe 
4lHaK32). aj- 0. 5m m°| A1 2O3 aj-o^ 2j^(33)§ S^sm, ^ zi ^oi| e| ^;7I|3m mo| FeNi a[ 
(34)« ^^S^22C^. H ^ FeNi Sf(34)« nHeiy«fcH B^O|E Xh^S S^SF7| *i8HAi FeNi 0^(34) 21 SfflOfl & Slg 
21 LH|7hE|M^ BI|X|>iM S^gg BI|X|itiM aK36)S 

m^S. ^^7|2} ao| ^^oi FeNi at(34) *|CH| a|x|AM e|g ^B|m|ola.e|-Jl, KrF ^AlDj ing-^ ^ 

t^al, 5E i^S- ^ lH|0|H(PEB)M t|-23nF. ^l!-Em#cHj olsHAH H^O|M XRo| ^fl7^ 7H:^e! QlAllth EIIxIAE HHfHOl 

^o^5^cK 01 Biixi>^E nmm D[^3.s. t[oi s^^^o^lsos. FNi a^so^lss^s3c^. ss(2i)ofl M•E^y ^jij^ s-oi Bhoi 

H xR(35)S ?-y|& ^a|-x|-7| 3||£.(40)7|- g!-^£l2;;!nK 

HlHCil ^^7|o| ^woflAH o|§t|# =4- bl^2^ i^oi, ttlfeSh* STb SEH2| ii^SSfn^ «xfs a|X|>::M. xH 

S2| g^Ol|ir, KrF(Mt|-aiie)'a!A|CH a|0|Xig(248nm)e 7=|^ 210nm77hX|7^ ST^BF-^S §>fe t^E0|c:K [ChSFAH 
e §21 aiXl^e xHSOii 2|^FB, Zl 0|5^2| 2^1^21 AfgthOi ir.%^£^ S^Ofc. §"21 ^J2^^0| ^±t\C\^ fil-S 

CHIAH a-S2| gr^S- ^ Sic*. 



nitFJEL <ii'sm £asF7i flsjjAHfe, sure gr7^l SA|o^|, 4:^1 '■*5h^^7|^j 21 smoj ^i^i- 4H= 
Bi-ajs & gj-sg D^A32^ s^tHi^, oi-zv^ mmoi %o\^al sEth owitf mitis s-i^s- 
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OS 'S^tFfedi a<HiAH ^^51 ^itfs scf. 



(¥7| 1) 

eii^liiijE s^g. 

(¥712) 

^71 ohAiiir s.±m u|yo^|E^|^ ?^^eoi, <a7i^ ^s'2llo^| 7hso^ ^i^-ei 7hs^7i» ^lai- 

fe, ¥711 7|XH& W|7^E|M^ a|;^|Ae s^g. 
(¥71 3) 

4^71 jiiar^^-s^ §?^*^7^ smtbi 7i-g^fii ^f^i^* mnn^i 5Jg <^sos sfrt ¥712 7\nn y|7^e|Ms bh^i^^ 

(¥7|4) 

^7i list s^-^oj g&sw, a^s s-Ai-{d# s^'ti-o:! ssHsi-a ^71 oj-Aiiir BiycH|E)|s ^^71- ©oi-Aiiir Bj- 

gQI^CHI 7^#0|CH, inS" icS¥7|- SM^BI SS^S £Jfe «rSoS ¥712 7|XHE^ bfl7|-E|M^ ai^l^iE 2E 
(¥715) 

^^71 ohAiii^ uia(H|Ei|s §>fe ^^^Moi, n exh t^7\ om^ a^m y|y(H|Ei|s =^s.7\ ir#£j 
surs-y 5!w *isss «fe ¥7ii 7IXH& uii7i-E|Mg m\^^ s^s. 

(¥7|6) 

^71 ohAflif M^s^ aiyofefa o| sftfgs, <a7i^^ ^'S^iiofl 7F«os 7hs^7i« 5ffe urn 

fil SI i^AF^s *=^^§^o:j gsHtfe, ^71 o[Mm biyoHiEiia ^^7^ ^o^A■^l^ sjo^j 
^71 gMTBi 7Fs^7i£i- ^ ii^s a^^7^fet^ gr^^^^A-tis s.ntM ir^tfoi tiji, "a?!^ =^=se^jo^| 

7^S0|Jl. ii^i!- Jffe iIlS■¥7^ i^STBl «Sos J£|fe 5!S ^SSS. sffe ¥7|5 7|x||t!- bfl7hE|M« S^g. 

(¥71 7) 

•y-71 griTBl 7^g■a7|7^. 211^71. ^^^4^71. N- 3|■0|E.»A|0^□| = 7|. ^^71. 0|D| = 7|, 1.1. 1. 3. 3, 3- «|Ah#¥£S 
^|-Ute7| S! ^S^^7|S iElfe eoflAH d^lSlfe 5!g ^S^S ¥712- 4 31 6#o| OiJ=: '^%^0i 7|X||& M|7^E|M^ 

aixiiSiE. s^g. 

(¥718) 
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iEife 5<H|AH Bmn9\ g^rofl sishah ^^^sy^ >a^s ^s©^ ¥712- 4, e ai ? gsj oHii. i 

(¥71 9) 

^sss. ¥712- 4 iy 6~ 8 gsi o^J= isj-o^i 7\xm L■l|7^E|M^ aixi-biM. ^-ae. 

(¥7| 10) 

jiiaj- ^^-go) gia-*i7K c^^?'axls■^M &s(-^^¥es 5s s^so^ si-fe ¥7i2~ 4 iy e- 9 gai o^i= 

llfOil 7|XHth Ui7|-E|MS aiXl^M S^g. 
(¥7| 11) 

^^7| c:|-£h^x|&^ lh5F4=4:¥M0|, 0^CfE^lJ7|, inMM=y7| Si HjA|as[2. 2. 2]^1J7|S 5cH|AH ^HaJS 1^ 
« tf-fftfe 5!S ^S^S Sfe ¥7110011 7|AH& M|7FE|MS a|X|>iE ^^g. 

(¥71 12) 

^71 C|-£h-gX|S-<^ ^Oi^ 17Ho| ^^AmS.^7\ iJ(£fe) 5HIS7|S S*E> 5^ Sffe ¥7| 

11 7ixiit.i- L^|7^E|u^ aixi>!-E s^g. 

(¥7| 13) 

^7| oFAlli^ MJ:S^ H|yol|El|a ?S7K cl-S ^(1)- (II) o| o^i=l 5ios L^E^y ¥S?SS 5!^ i^Sos tFfe 

¥711- 12 mm o^i^ isrcHi 7ixHtr ui7|-e|m« hw^m. s-yg: 




( 1 ) 




{ID 



0 R 

(ill) 
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(^71 ^cHi ?^'o^A^, 

S# ?jOi£ WJL, 1. 2flS XflSl^h ^o|o| ^l^tlo-ll a^7^^S^Jl, 

7^x|Jl gJ(H£ Hi. nb 1- 6S| «4*o|c^). 

(¥7114) 

^(1)- (I II) SI 0-1^ L-i-Ei-tH ¥e?ZEoi! 7Fsho^ xl&i! ?s ai(Efe) 

l^So^ Sfe ¥7|13(H1 7|7l|tl- bl|7|-E|M^ a|X|>iE i^^g. 
(¥7114) 

inS-S-^lsl Ir^§•o^| 2.'oUHsj 1. 75m m" ^ o|s^eJ 5w sfe ¥7h~ 13 gal oiin ^%^o\\ 7\nn ui 

7FE|M^ a|;?|>iiS S-as. 

(¥7116) 

§^^KH|^. cHigo^sy?1|e, win- 3- □^|^A|s^3I|£L^|o|m,o^|lj- 3- cH|^A|^mK|£u||o|m, iSSf^5Bie o^igolEjjs 

oi-AiiEiio|E, [niaoii¥iJ^ie §y n- ¥lio^|E^|s^ ^oiiAi -jdsj^ goH* B^ at ^-^^ ^a-si-o^ ^^si-t 

^So^ sFfe ¥7|1~ 15 §oj o^i= 1li■o^| 7|xH& Ul7tE|M^ S||7;|AM lE^m. 
(¥7117) 

^^:^¥li, Y - ¥EiMere SI =s^el!3slatnllJo^|E^|Ms sjfe ^ow -id^is sph« l^7^s□Hs.A^ ch ^ 

SOS tfe ¥7116 MI7I-EIMS aiXlAM 

(¥7|18) 

*^7|o| SS: 

¥7|1~ 17 gSl 0Hi=: 11^0^1 7|AHEh U|7FE|M§ a|7i|>iM i-^S* JI|7:iE|7ie ^|0^| 

s^ii Bii:^i>sM BTs ^71 eiixi>^E 2E^m9\ Btt^^ms\ mmm #7itr ^ 92^ s^s g^Am°s in 

(¥7|19) 

¥7|1~ 17 go| O^h^ 1S■0^| 7|AH£!- LH|7|-E1M^ a|X|-^M ^-y^OljAH a|X|>iE nHS* □l->:.?J^EI-^S.Ai Af^g 

zlt^x|o| ji|;sHBi 7i&« -idei^ios A^|7^t^o^ afschi stHS 7ife'S air^g ?^-stfe sss itr^i-oi tfe 5 

(¥7120) 
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^^7| L^|7^E|M^ B)|X|>iM S-^ge 3l|*lB| 7|& ?|CH| SiSFH. 

^71 aiXl^fsE DHtjS 0|-^S=rEI-°SAH, H tfX|o| ^7| 3r|*^B| 7[Ef§0fl=|,f0i( filsHAi ^t!<5:jos X■f|7^5^0^ ^7( 7|fe 
(¥7121) 

#71 aiXl^E ElllHol ^^A|, Aj^E 0|->i3Lg 7^*=lA^ hiS^S ^Sffe l^go^ tfe ¥7|18~ 20 0-|i= 

i?rofl 7ixHfj- g^^. 

(¥7|22) 

¥711- 17 S2J OHi=i IfTOfl 7|XHa M|7hE|MS B||7:iAM SHBI7I& ^ofl S^SEi- ^. 

#71 a|X|>iM S-ygS] S^L^ii•^A||o| gg|j- ^7|*|- ^ oj£^ ^^=1 a|;;|AM Bt^ 210nm LHX| 0|t^o| E^&S 

#71 it^ #:o| si|x|>iE Bj-§ 'a?!-^ -^S-sijoS. S#sFfe 5Se nHiioj 
(¥7|23) 

#71 it^oi iiH# ^H^M D[^^3.m H^tM m\om^ ¥7122011 7ixHt[ aixi^M HHiHoi s-a&'-a. 

^ sraoii o|*F Biixi>^M s^es A^ssi-ei. 4lS7^fe& a-ts. oi ajt awith uii7hE|M Biixi>.M nHtis 

a oi aixi>.E ^^s^ &aBi gfr*«S3S5gif*i[ai ^ms. n xfliHi^Di b^ioii g^i^ei 7^S'y 
7ISI-, xijaaitcH e^oii ofs- 8!-aBi 7^s■y7ls a-^^Aia s^, stij-bi 7Fs-aoi xiio-i7h soiti-ji, o|oii o^ah^s m 

§&i ^'ytff^o^l o|sHAH DHiis s^a- ^ sin, ^M.H^r^iM£^ §ii#-ag soitMi od§ 4f.7^ g^tK 

£ e a-gO-ll o|s^g_ ^ ^go| LH|7|-E|MS Bj|X|>iE AhSpfe, tI|UFO|>iOi| StfElfe DlMIt^ 7fe-y 

S SS|-5h>j| #e ^SS A-II^S ^ e^£.*^|#x|. Al-71 7R §11= &o| ^7:|. dtJhOlxiiS ^^mn Allill- 

a S a-S2.| bi|7FElM S^gS ^# M DhiiiHM- SflM^^ OF^HS 2^S^0^ AFSS- g^Ofl DIAIIS- HHes 

(57) S^l 

s^lr 1. 
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S¥ s*- 2. 

x-iii?rtHj olo^A^. 

=g^ir 3. 
?ai2?roii aioMH. 

#71 iiaf s^^fii #sr*i7h aaei 7^g^sl ga^iej 5* ^s°s. mi7|-e|m^ ai^i^iiE s^g. 
4. 

x^|1%^o^| o!o^A^, 

#71 ohAillf biycHiells ^se ?^-aSo|, zl goll #7l oWI& uiycHlcHlEiis ^S7|- 

^^ir 5. 



RO 





0 



>- 



RO 
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OR 




(III) 



(^71 4^(H|<yoUH. 

Xfe "^^rfcSX^* UEKH7HM- EE^ ysjol *1&7|# ^^^Jl. xmo\\ ^7FE|fe O^A^|iro^| Sl^HAH M^S b|y<H|E||s 

gjcHjE Sol, 1, 2^S 7;«s>l& gjo|o| ?|*|(HI aS-7hfeSFui, 

2fe ^4i*!x» u|-Em7Hi4 5Efe ?Jojoj *|@-7|{i U^^mi. =L 4*||(H| ^7^i£|fe oWllTtHI 2\nM M3:l! uiycHlElis 
?2E» 7^?;|al SJO^£. 

nfe 1- 62] S^O|C^). 

^?tr 6. 

m- ss- gaj o^J= i?i-cHi 7mn Li7[&\^^ s\m^^ ^^gg Jt|:s^B|7|& m\ jEisu, 

H, zi §^xl(T*)S| 3I|s^5!7|E^S -idaj^Ho^ x^l7^s^oi Aht!<HI S«H?E! 7|fe^ fiiiiSS S^SFfe- SSS SS|-o^o=| e| 
=S^S!- 8. 

SF7|£| SS: 

^'■71 b||7|-E|M^ m\^B. S-ygS E|x^B| 7|& flOfl JEi§|-ll. 
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StFI!- 9. 

£e 1 
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£?3 3 
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£3 5 
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